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FOREWORD

Ed Begle recently remarked that curricular efforts during the 060's
taught us a great deal aboUt how to teach-better mathematics, butt very
little about how to teach mathematics better. The mathematician will,
quite likely, agree with both parts of this statement. The'layman, the
arent, and the elementary school teacher, however, question the thesip

that,.the "new math"was reaily:better than the "old ath." At best, the
fruits of the mathematics curriculum."revolution" were hot sweet. .Many
(judge them tol be bitter.

While-some viewed the curricular changes of the 1960's to be "revolu-
.

tionary," others disagreed. Thomas C.. O'Brien,of Southern Illinois Univer-
.

sity at Edwardsville recently wrote "We have not made any fundamental
`change in school mathematEcs."1 He cites Allendoerfer who suggested that a
curriculum which heeds the'ways in which young children learn mathematics
is needed. Such a curriculum would be based on the understanding of chil-
dren's thinking and learning, It is one thing, however, to recognize that
a conceptual model for mathematics curriculum is sound and necessary and to
ask that the child's thihking and learning processes be heeded; it -is quite
anpther to translate these ideas into a Curriculum which can be used,effec-
tively by the Ordinary elementary school teacher'w9rking in the ordinary

0'a
elementary school classroom.

11, 1

Moreover, to propose that c hildren's thinking processes should serve
,as a basis for curriculum development is to presuppose that Curriculum
makers agree on wiat ti'ese processes are. Such is not the case, but even if
it were, gurriculum makers do not agree on the implications which the under-
standing of these thinking proctsses would have for curriculum development.

11 '

46-

In the real world of today's elementary school classroom, shere not' .

,,much hope for drastic changes for the better` can be foreseen, it appears
that in order to build a realistic, 'yettsound basis for the mathematics
curricplumi children's'mathematical thinking must'be studied intensively,
in their usual school habitat. Given an opportunity to thjnk freely, chil-
dreh clearly display certain pattern's of thought as the,deal with ordinary
mathematical situations encountered daily intheir classroom. A videotaped .

rtCo'rd of the outward manifestagons of a child's thinking, uninfluenced by
any teaching on the part of the interviewer, provides'a.5ichzodrce for con-
jectures as to what this thinking14, what mental structures the child has
developed, and how the child uses these structures when dealing with the or-
dinarK concepts of- arithmetic. In addition, an intensive analysis. of this
videotape generates some conjectures as to the possible sources of what adults
view 4s children's "misconceptions" and about how the school environment.(the
'teacher and the materials)'"fights" the 41ild's'natural thought processes:

The 2roject *for the Mathematical Development-of Children (PMDC)2 set out
. - ; .. :; -..

.

i"Why Teach Mathematics ?" The Elementary School Journal'73 (Feb. 1973), 258-68. -
. ,.- . ,

,
2P4DC is 2upportedby the National Science Foundation, Grant No: PES

74-18106-:A03: - . , 'w I
-- .' 6'
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to create a more eAtensive a nd reliable basis on whiCh to

curriculum. Accordingly, the emphasii'in the first phase
stand Ad children's intellectual pursuits,, specifically
acquire some basic mathematical skills and concepts. w '

The PMD, in its initial phase, works with chtldren in grades 1 and 2.

These grades teei to'comprise the crucial years for the aevelopment of,bases
for the future earning of mathematics,, since key mathematical concepts 'begin,

to forp at these grade evels. The children's mathematical development is,

studied by.means of:

7

build mathematics
is tot try to-under7

their attempts to
'

,

f

1. 'One-td-ong videotaped interviews subsequentlyanalyted by various

individuals. '
2. 'Teething experiments' in which specific variables are observed in a

group, teaching setting" with fiv4 to fourteenhildre.,
,

.,
.

,

4

;,', .1 . ..

3. intensive observations of Children in their regular classroom setting.
,. / 6

. , / , , .14.'
4

4. Studfes designed to investigate intensixely the'%Ife4 of f-a articular
variable or medium on communicating mathematics to young children. '

. ,

-

y

-
5. ,FOrmal testing, both group andione-to vne, designed to 'provide

insights into young childrenle- mathematical knowledge.

further

----, The PMDC staff and the Advisory Board.wish to report, the Project's activ-

it±ess and findings to all who are interested in mathematical eduCation.-.0ne

means for accomplishing this'i the PMDC Publication program.
*:

.
.

M
t . .

.
any individuals contributed to the activities

,

of pMDC. "Its Advisory
0

i Soardmembers are: Edward Bpgle, Edgar adwardsl, Waltek Dick, .Penee'Hepxy
tr

John Lenanc,,Gerald ,Aising,CharleS Smock, StePhen Willbughby and,Lauren

Woodby.. The eprincipal investigators are:, Merlyn Behr., Tom- Denmark, ,Stanley

Eflwanger, ianic7,e Flake, Larry Hatfield, WilliaM Mclatlip,Eugene D. Nichols,.
LeOnardikaart, Leslie Steffe,d'the avaluatoi, Ray Garry. A'special

recognition for this publication is given to the PMD Pu8liC4ions.Committeei
consisting off Merlyn Behr.(Chairban), Thomas Cooney and TomDenmark
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PREFACE

-

This publication is a,review orliteratureetritten mtile.the author
wee-graduate assistant for the Project Nor the Mathematical. Development
of Children. This research'of literature concerning children's comp.rehen-.
sion of,pictutes was,undertaken in order to clarify the role textbook-,-

type pictures in primary school children's learning of mathematics.
, - .

Thanks are due to theayroject'admihistr ative assistants, Janelle Hardy
for coordinating the technical aspects of the preEtaration ofthe report,
to Maria gitner for editing the manuscript, and to Julie,Rhodes for the

5 T.typing.
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Introduction

r
An.examinationiof current primary mathematics textbooks reveals that one ,

of their means of communicating mdthemTtical concepts
in

to children .S by pic-
tures, n conjunction with Written number sentences. The pictures are intend-

% ed to,aidthe children in solving the related problems. Often the pictures
themselves may,supply sufficient information, so as to provide an entire 'basis
for,the solution. For example, a dynamic picture AT clearly suggest addition.'

,
or subtraction and allow the child tO determine the answer-by-simply counting

4
.the objects in the picture. The intent is that children make a transfer from
: the dynamic situation illustrated in the picture to the abstract number:sen- ,
lc , . . Atence accompanying the picture.

. tiO, N 0
4. .

. ) e.. .

. 1 : ' ,

., The National'ciencef'Foundation supported ProjeOt for the Mathematical
Development of Children (PMN has iiroduced videotape recordings'of children
interpreting mathematical concepts. Analysip'of

.

taped interviews recorded
during* 1974-'0-has suggested thAt first graders offer varying interpretations
of pictures depicting mathematical relationships and, at times, may bec8me
confused by the.pictures. In order to clarify the role of textbook-type pic-
tures in primary school children's learning of-mathematies, ,this review of
literature was undertaken.

. . ,

. "Research regarding children's learning from pictures, is generally indexedo.
under the heading of perceptual learning in developmental psychology. In edu-
cational research, it is usually indexed under audio- visual materials, communi-

, ,

. cation strategies, or instructional media. Fdwstudies have - directly investir
gated children's learnirig from pictures as it relates to the elementary school
mathematics. ,.-

This review of literature is presented in eight sections. The fir!st sec-
tion presents a.selected review of current psychological studies which investi-
gated' the role of imagery,comparing' learning from pictures with learning from

, words. These studies dealt with (a) paired-associate tas4s and (b) recall
'and/r-recognitiori

tasks. The results of ,a sequence of studies which investi-
gated children's interpretation of progressively changing. pictures are pre -.

,

sented in the second section: The third section considers characteristics,
of pictures. Studies which investigated children's picture perception and
preference.are'noted in sections four and five. Studies which investigated
children's apility.oto perceive depth in static two-dimensional pictures are
reviewed in section six: The seven section considers the rIlationship
between pictures and-reading skills f preschool through intermediate children.

, The eighth and final section presen studies which investigated the influence
of piciures.upen th4 perception of mathematical relationships in.primary

.

. 0 School mathematics and upon the s ution of high school algebra word problems.
. it. /

.

4/ . ,..

.

' I. ThetRole of Imagerz ..

,

Much Of the research in psychology concerning how people learn from pic-
.c tures,is focused upon comparisons with how'people learn from words. Many of

V



p.

these studies are based upon paired-associate or recall tasks. Other investi-
gations have measured responses to Pictures by eye.movement (Mafckworth & Bruner,
1970) or by "sable-different'' judgments within recognition, or matching-Ato -simple

tasks. . F

PaireA-associate 'Taslcs

Ina paired-associate task, a collection of discrete item pairs is success
sively preSented to ,the learner. The_pairsare then rpmbved and upon presenta-
tion cif the- first member of' the pair `(..the stimulus term) , the learner must re-,
call or, recognize the second member of the pair (the response term). The suc-

cess of the learner is dependent upon the permanency of the association Within
the pai.rs (Levin,%1972Y.

4

With young children, much of the pa ired associate' research has centered
around presenting the paired items as words,-as pictures -of the items, or as
picture-word pairs,'systematicall'Y varying the concreteness both betweenand
withih the pairs (Rohwer, 1970). -Research has rather consistentlyghown that,

A pictures are superior as stimulus items over words for bqth children and adults
(billey & Paivio, 1968; Levie, 1973; Levin, 1974; Paivio & Yarmey, 1966). For

example, Dilley and Pelvic) (1968) used a paired-assoCiate task with 120 'nursery
school,-kindergarten, and first grads Children to investigate theefficacy of
pictures and worlds as both stimulus andlregtonse items. They found that pic-
tures significantly facilitated learning as stimulus items, but that Fictuxes
had a negative effect as response items.

,
-

In addition to experimental manipulation of thephysical properties Of th-4
4 associated items, the mediational link between the associated items...has been

investigated. This mediatiori may bre-provided by verbal elaboration, whep a .../

.verb or sentence is given to relate ithe,iteus within the pair, or by .pictorial
elaboration, where -a. picture is presented depicting the' interaction of the

items within the.perT"? Variables such as themeaningf4lness or appropriateness
of the mediation_struCture imposed Onthe.O.tems (Rohwer, 19§6; Rohwek & Levin,
1968) , the presentation mode of:the pilctures (Everston'& Wicker, 19741, and the
systeMatic variation of_verbal'and pictorial elaboration (Odom & Nesbitt, 1974)
have all been investigated. .

.

It has been noted by some researchers that there may be a developmental
trend in the, effectiveness of tie two modes of elaboration; verbal, elaboration
appears relatively more effective with preschool children butt loses its advan-
tage as the subjects increase. in age and aevelop the ability t-9 utilize imposed
pictorial el5borations (Milgram, 1967; Reese, 1970; Rohwer, 1970): However,

the imposed pictoriar,labbration did facilitate learn with the preschool

subjects when compared.tono mediation. Reese (1970) has 'Suggested several
plausible explanaTions of the relative superiority ,of older ChIldren over youn-
.ger children in pictorial learning., One rationale siuggested%is that the pre-

school child does not "read" theipicture in such a way,as to ifiTer-a relation-
ship.between the depicted items., For exampleS as adult may relate a pictorial

,.elaboration as "the spoon is bolding a carildle,"4hereat, assuming that a child
i'in fa'Ct labels the items, it may be as"a qppon and a candle."- Rohwer 41970),

,

on the other hand hypothesized that verbal modes'of representation develop
earlier than pictorial modes., Other res archers haq refuted that hypothesis

2

to
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(Bruner, Qlver, Greenfield, Hormsby, Kenney, Maccoby,, Modianc, Masher, Olson,
Patter, Reich & Sonstroem, 196g). Still another interpretation has been in-
vestigated' (Cramer, 1975; Lynch G Rohwer, 1972). These researchers- have asser-
ted that older children ale more capable of attaching a verbal label to a pic-
,toriaf stimulus and this double encoding,-both verbal and visual, increases the,
likelihood of subsequent recall.' All of these eplanations are further ccimpli-

s, cated by recent rese ?rch results which have failed to replicate a devel6pment4
trend in.the ability to benefit from4imposed pictorial elaboration (Everston &
Wicker, 1974; Odom & Nesbitt, 1974).

,

In all, of the paired-associate taslo with mediation referred to above, the
'mediating link was imposed upon the subject by the experimenter;' that is, ei-
ther a picture depicting interaction of the paired items or a verbal statement,

, %, describing the interaction was prOVided by the experimenter. Other researcfiers .

have investigated associative learning when the subjects are instructed;to gen-
erate their own sentenceg or visual images, relating 'the items in the pailr in
Some way. Some generalizations concerning the development of visual imagery
strategy may be suggested by this literature..

is

While young children are able to use an imposed elaboration effectively
(Levin, 1974; Odom & Nesbitt, 1974; Reese, 1970), they are usually - unsuccessful
when requested to generate an organilational strategy on their own (Jensen &
'Rohwer, 1965; Levin, 1974; Wolff =& Levin, 1972). This distinction seems to be
greate for visual imagery than for generating sentences to associate items in
a pain. though'a developmental study conducted by Jensen & Rohwer (1905) de-
terrnined that kindergarten children did not benefit from induced sentencd'in-
structions 4s did,seconcl,gra"ders, .a later study noted that 4ancl.5 year olds
had little difficulty producing sentences and-, as shown by their'performance.
on paired-associate tasks, were,ableato utilize these sentences effectively
(McCabe, Livin & Wolff, 1974). Similarly; Montague (1970) reported that her
Sample of inner-city first graders was able to benefit from induced sentence .

instructions to the extent that their scores on paired - associative tasks did
not differ significantly from the scores of subjects in the imposed pictorial
or verbal Conditipns. 'However, the'fistgraders'were not able to benefit
from an included visual imagery strategy. By the.age of 7 or 8, most children
are able to bdnefit,from imagery instructions (Danner & Taylor, 1973; Jensen &
kohwer, 1965; Levin, 174 Eidson, Wolff & Citron, 1973;, Wolff &.Levin, 1972): A -

study by Varley, Levin'irSeverson, and Wolff (19,741* indicated that even though
'children between the ages of 5'and 7 do not appear to be able. to utilize in-
duced imagery instructions, they can acquire this skill with appropriate in-
struction involving manipulations of concrete materials. In summary, as stated
by Levin (1972), eden `suggests that:

The emergence of subject- generated sentence mnemonics as facilitative
learning strategies may closely approximate the emergence of subject-
generated dynamic,imagery, the former preceeding the .latter (p. 5).

Recall and/or Recognition -Tasks

Other ,f3tudies concerning the role of imagery in learning have considered
the differences between pictures and words as stimuli for memory retentton
tasks which do not require associative skills- In these studies, subjects

3
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sho quence of items (presented as either. pictureg or objects or as:writ-
,

\\ ten words and, after a specified time span, the subjects are required either to

\ identify the stimulus items from a larger'collection of pictures and/or words
" . . f t

i(recogn),tion) of to name the stiMulus.items when the stimuli are no longer

present (recall).

Studies, using adult, subjects have revealed that people possess an extra-

ordinary.. recognition/memory for pictures, with a somewhat lessened capacity
for recognitiOn of words. For example, Shepard (1967) exposed, adult subjects
to three memory. recognition tasks, eath'consisting of approximately 600 stimuli..
previously exposed words and sentences were recognized with 8.9% accuracy,;, pre-'

%vio4sly exposed wards and sentences were recognized with 97% accuracy. Care

must be taken in, interpreting these data since the word and,picture listsviere
not ideritical in either length or content. However, subd'equent reseaithwitH
adults using simple line drawings and Words of familiar objectS has supported
the superiority of pictorial representation over verbal labels in recognitiori
'memory (Jenkins, Neale.& Deno,:1967; Faivio & Caspo, 1969).

6

Comparison of recall of verbal and pictorial stimuli is confounded b the
fact that the recall response usually requires the subject to state or writea

the word identifying the stimulus. However, reports of recall studies utiliz---
%tng adult subjects still tend to indicate that'morepictures thaw words'are
'recalled (tieterMan & Culpepper, 1965).

(

Thirty-two preSchool childien identified 44 pictorial stimulus items out

of a field of 10Q items with 98% accuracy on an immediate recognition' task.
ene weed later tile subjects viewed 36 of the-original 100 pictures in a field
of 72 pictures; of thesb 12 were original distractor items. Accurecy level in
identifying the.original digtractors- was 73% (Brown & Scott, 1971). In a study,

..with first graders, Entwisle and Huggins (1973) observed similar results and
.concluded that "young children can apparently process, and retain a rather largg
amount of complex iconic infermation unrelated in any way to their ongoing ac-

. jp. 393) .. Young Children have also been reported as being Morel Suc-
cessful oil recognition items_ involving pictorial stimuli than with correspond-
ing written word items (Corsini, Jacobs & Leznard, 1969).

..Jenkins, Stack, and Deno (1969) "administered both a memory. recognition
task and a memory recall task involving 17'stimulus items td'llfx.second grade

students. They found that the stimulus mod (picture or word) had no signifi-

cant effect on .the recall but significantly morepictures thaii words were
correctly identified in the'recOgnition task.' this investigation, serves to
underscore the difference betwe8n reL11.and redognAtion tasks; successpr
failure\in.one form, of memory retention need not performante on the
other form. -

In an effort to further explore the nature of children's retention of pic-
torial stimul'i, some researchers have begun to investigate recognition of,re-
versals or orientation changes where the field distractor items are preceptual

ly similar tq the initial stimuli. Even preschool children have been Bound:to
.be very successful in detecting orientation changes of items on'matching-to-
sem-pie .tasks (Stein.& Mandler, /975; Wohlwill & Weiner, 1264). 'In other stud- *-

4 .
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° ies, children were found to be capable of,recognizing left-right reversals of
pictures, particularly if thefreversal required a location chaige as well as
an orientation change (Mandler & Stein, 1974, 1975).-

- A N.
Brown and Canlpione (1972) presented 5 1%preschoolers with one'of three rec-,

ognition:tasks (varying the length of retention period) involving pictures of
people or, animals. These tasks required ,the children not only to identify,
whether they had seen api'cture oI the 'dharacter before, but also whethef the
character had been depicted "dbing the same thing" in the stimulus item The
accuracy of correctly identifying.distractor items was. Consistently high for
all retention periods, Whereas th6;.ability to recognize stimulus items de-
creased 'significantly with, longer retention periods. The probability .of cor-.
rectlir classifying a Character as engaged in an identical task decreased signi-

dfr ficantly over-time; tiowedr., there wad not significant change.over time in the
ability to .correctly classify an item as being,similar.*.

0

Brown,. A.I.;. , & Campione, J.C. Recognition,memorY or perceptually similar
picturesin preschool children. Journal of Experimental Psychology,
1972, "95, 55 -62. - "

. . ,
. e

Brown and Campione .report on three studies which investigated preschool
'children's (3-5.5 years) ability to recognize, minor changes ire pictures depict-

. ing human figures, or animals. The distractor items varied from the original
t- stimuli only, in terms oftype of activity sepgaged ip by the central character

of the picture. A . ,
Ip the first ttUay, the 15 -subjecti were told in the original viewing .0gt

..in'later pictures the characters, ;may be "doi,n, something difEerent." The test-
ing phase came immediately after viewing thetimuli; the subjects were asked
to identify whether they had seen the character before and whether it was shown
enOged in the activity. Accuracy in recognizing' the figure and in classifying
it as ideptical or'similar was $)Ove 9(). *

.

.

. 4. a a 10

In the second study,18 subjects viewed the stimulus pictures, but were not
warned that the recognition pictureq might depict the characters in other activi- .

ties. The retention period before testing.waseither 2 hours, 1 day, or 7 days.
For-all threeretention periods the'accuracy of correctly identifying a picture
as depicting new characters 'was at least 95%. The 'accuracy of identifying pic- .

- tures which depicted the tame`chaTacters asthe.stimuli significantly dropped
with longer retention perioAs from 340% at 2 hours to 75% at 7,days. The abili-P
ty-to .classify csrrectly a Ipictufe a. portraying the save character in an identi.-
cal activit decreased significantly over tame from approximately '93% accuracy
at 2'hours to about 68% accuracy:at 7 days. There was no Signif.cant change
over time in the subjects' ability to claSsify pi'ctures as portraying the 'fig.-

ures engaged in a similar,butnot identical, situation. 4 '-

, .

The third study had a different, format as the 18 subjects were shownpairs
of pi.OLrerdepicting the same central during the' testing phase. The,'

. stbjects,were'asked to identify whether they had seeh the Character before and,
< -

t ' '1
f '',

s

., r - . 5
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if so, nhich of the two poses was identical td the previous viewing. Again

the retention periods Were 2 hours, 1 day or 7 days. For all retention.periods,

.the'atcuracy of correctly identifying a new figure was above 95 %. The tbility

to correctly identify a-picture as depicting the same character as the stimulus

droPped.significant1y from!92% accuracy at 21- ours'to 81% accuracy at 7 days.

For all detention periods,, theaccuracy level for'choosing the, identical pose
from the pair was at least 85%..

4
.

4

Brown, A.L., & Scott, M.S. , Recognition memory for pictures in preschool

children. Journal of ExperimeWtal Child Psychology,, 1971, 11, 401-s

412.
: V

This article is a report of two studies which investigated preschool child-
_

ren's (3-5.5 years) recognition memory, In the first study, 32 subjects. viewed

100 pictures', 44 of these pictures weIl7viewed. twice during the presentation, 12
of these pictures were viewed once. Each subject w..4-S-ased as_he,viewed each

picture if he had seen it previously' (immediate retention task). Accuracy in

correclY identifying a repeated picture-was 98% with less than 1%'of the diS-
tractir pictures classified as being viewed previously., After a retentionper-
iod of 1, 2, 7, or 28 days,,the-subjects viewed 72 pictures; 36 ofthese pic-

tures were in the original collecLon.of 100 pictures classified either as'a

Aistractor or as a repeated picture. The children indicated whether they had

seen the pictures in the original collection of 100 pictures. Repeated pictures; "
wit4n the' immediate retention taskt were identified with 94% accuracy within,a
1, 2 or 7 day retention period, with 78% aa4Nacy at 28 days. DistractONjx=_-
tures within the immediate retention task were-recognized with 84% accuracy at a
l'or 2 day retention period, 73% accuracy;. f.ter 7 days,-and 56% accuras4afer

28 days.

O

4
. -

In the second study, eight subjects viewed the same collection of 100 pic-
tures used in,the first study and were told simply to look carefully at the

these

pic-

tures. After a-7 day'retention period, ese subjects viewed the collection of

72 pictures. Repeated pictures within the origirial set of 100 pictures were
idtntified with 78% accuracy; the original distradtors were identified with 69%

accuracy..-

Bruner, J.S., Olver, .R.R., Greenfield, P.M.
Maccoby, M., Modiano, N., Mosher, F.A.

& Sonstroem, A.M. studies

John Wiley; 1966.

Hornsby, J.R., KenneL0H.J.,
; Olson, RA., Patter,
.inCognitive.Growth. New York:

I
7

This text is a collection of.,papers concerning cognitive growth 'which gte*
,fut of seminars and exchanges,between*Bruner, 'his 'students, and postdoctoral 4

fellows. Th 'first two chapters describe the rationale and theory behind 'the.

research represented, in the remainder of the text; tamely, particular evidence

of cognitive growth (classification, perceptual recognition, equivalence, con-

servatiOn; In th'es0 initial chapters Bruner discusses intelleCtual.'

o.

I
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growth and he'abiliti to rePrdsent'reality ,within an enactive,siconic, and
symbolic leVels.t His characterization'of cognitive growth asserts the develop-

, ment of piCtorial blooms of:representation prior'to verbal forms.

Corsini, D.A., Jacobus, K.A. , &Leonaid, S.D. =Recognition memory of pre-.

school children for pictures and words. Psychonomic Science,. 1969,
16, 192-193.

Forty preschool children 14-6.years) viewed were assigned td either a word
or,a picture condition. Thq 100 item recognition list consisted of 48 tes*

,, items jeach,occurring4twice ,in the presentation) and 4 distractor items (occur- .

ring once in the presentation). e word and pi tUre lists wexe identical in
content. SubfeCts viewed the tic re or word list individually with an investi
gator and, upon presentation of each picture or word, indicated 'whether the pic-
ture or word had been seenyreviously, Results indicated that significantly fewer
errors occurred in the picture condxtion. .

I

.

,

Crader, P. Learning pictures arid words:" The role of tmplicit verbal label-
. ing. Journal of Experimental Child, Psychology, 1975,'19, 489-501.

This study was designedto investigate the hypothesis that older children
more readily attach a verbal.label to a piGO'torial stimulus and this'combined

1
verbal and visual labeling increases the.likelih5Rd of success on paired-associ-
ate or recognition tasks. Word pairswere selected such that

,if
joined, a com-

pound word resulted with a different meaning (e.g., cow, boy, cowboy; pen, knee,

.penny). Subjects who attached a verbal label may experience a false recognition
of compound iteris whereas subjects who did not provide.a verbal label should not
recognize the compound items on paired-associate tasks with a pictorial.stimulU.

. , a...

a
Second, fourth and sixth graders (144 subjeCts) viewed 16.item pairs (either

16 picture-picture, picture-word, word-word, or word-picture pairs). The stu-
d4rIts were then administered a recognition test which recNired the students to
circle any drawing or word they had seen in the pairs. This test Contained 16
stimulus ktems, 16 responie items, 16 compound items, -wad 16 unrelated control

items. then the subjects were administered the traditional pairedliesociate
task.

(... -' ,, pro
. .-

,

.

'. ...
.

.

... Analysis of4 data from the recognition test revealed a significant el-,,
\fect due to item ype with a grade x item type interaction. The stimulus and

response 1..ems ereidentifier more often than the compound items;,the compound
items were. recognized more often than the control items- cThere was'no signifi-
cant difference between grade levels on the correct. circling of stimulus and

,

response items or thb incorrect circling of control items. Howevei.,.second'4,..

graders made sitlificantly fewer incorrect circiings of -the compound [tend than

did the fourth or sixth graders. Qn,,the paired-associate,task, the 'second grad-
. ers did significantly poorer than the%fourth or sixth graders.

1,1 00.
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'Danner, F.1411.,& Taylor, A.M. Integrated pictures and relational imagery

training in children's learning. Journal of Eiperimental Child

Psychology, 1973; 16, 47754.

Sixty ochildre, (first, third, and s,ixth'gradei;) were assigned,to one of

four conditions.for A paired-associate task. The students viewed 18 line dral7
d'e

ings, each of which depicted.a pair of items. Half of,the students viewed

dr6fings depicting the items integrated by action and/or spatial position; the

, remaining students viewed pictures which' resented the items side-by-side. -%

_Half of the students in each picture-type received training in relationalim
agery using three of the line drawing; testing using a recall procedure Util-

th0,;emaining 15,pictures. Results indicated that groups which received

imager,/ training and/or viewed integrated pictures performed' significantly
bitter at -all grade levelS.. Analysis of the scores of the.group who viewed .

non-integrated pictures Without imagery training indicated a significant in-
crease in score with age;' this was not so for the other experidental conditions.

Dilley, M.G:, & Paivio, A. 'Pictures and wordS-as.stimulus and response.items
in paired-assoClate learning bf'young children. Journal of Experimental

Child Psychology, 1968,,6, 231-40.
=

,This study investigated-the hypothesis that as simulus items, pictures

would,facillitAe learning, but Would hinder learning when used as response

items. One liundredtwenty subjects aged from 44 to 91 montAs were presented
with five picture-picture, picture -word, word - picture, or word-word pairs.

The pictures were line drawkngs;,the words were orally presented. Asults in-
dicated a significantly better'pexformance-by subjects .in the picture-word
category; pictures 'had a'negativeeffect as response items:o No effect due to

age was noted.

G.

Entwisle, W.H. Iconic memory in children: Child Development,

1973, 44, 392-394.

This article is a report'of three studies of first graders' iconic memory.°

as measured by a recognition task. In the first study, 23 Eiitt graders viewed

40 black and white slides depicting landscapes or urban scenes.. Approximately
2.5 hoUrs later, the children:viewed 40 pairs of slides on two screens and-in-

dicated which of the two slides they had...Oen previously. The average correct

identification was 31,sliddS;.over 90% pf the children correctly identified
more thail.20 of the slides. In a similar studyusing color.slides, 30 first
graders-averaged 34.2 correct identification with 97% of the children recog-
nizing more than 20-of the .slides. A third study ag'ain presented 40 color
slides. to 29 first graders with.a one week retention period before testing.

In this case, an average of 31.9 slides was correctly iden4fied with 86% of
the studen ° recognizing More than 20 of the stimulus'slides.

'8
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Euersto, C.M., & Wicker, F.W., Pictorial concreteness and mode of elabor-
ation in'children's learning. Journal of Experimental Child Psychology,
1974, 17, 264-270.

In order to investigate paired-associate learning as a function of age,
mode of-elabdration, and pictorial complexity, 120 subjects (aged 4 or 7 years)
viewed 9'stimulus-response pairs. The gairs depicted either visual interaction
within each fair or side-by-side portrayal of the items with an accompanying
vprhAl Plabcration-relatimg-theitems- The items were presented via.black.and
white drawings, color photographs, or concrete objects. Analysis indicated a
significant effect due to age (older children performed better) and stiMtlus
type (-objects and photographs over line drawings). However, there was nosig-
nificant interation between age and stimulus complexity nor was there the ex-
pected developmental trend in the-ability to utilize pictorial kaboration..
Results indicated that the 4 year olds performed better with visual interaction
items than with verbal elaboration, whereas no significant difference due to
mode of elaboration was noted for the 7 year olds.

t

Jenkins, J.R. Neale, D,C., & Deno,,S.L. Differential memory for picture
:and-word stimuli. Journal of Educational Psychology, 1967, 58, 303-307.

f

In this study 120. colLge,students Were assigned to one of four becogni-
,tion treatments: See stimulus Rictures, recogn2te,pictures; see stimulus pic-
tures, recognize word labels of the pictures;, see written words, recognize
written words. The pictures were black and.white line drawings. The subjects
initially viewed 17.stimulus items as either drawings or written words. :Then
the subjects viewed 42 items (words or drawings) and indicated whether each
item had been seen previously, had not been seen previously, or indecision as
to whether the item had been seen previously. Results indicated that the piC-
ture-picture treatment yielded significantly better recognition of both stimu-
lus items andlpistractor items than the word-word treatment. The picture-word
treatment grofw.correctly identified significantly more stimulus items than the
Word-picture treatment group.

T.

Jenkins, Stack, W.B., & Deno, S.L. .Cbildren's,recognition and recall
of picture and word stimuli. AV Communication Review, 1969, 17, 265- '

271.
- .

Both "recognition and recall were tested in this studxSing 116 sedohd;,
graders classified' as being-in either high or loisT reading levels. Half of the.

subjects in each reading level viewed slide pictures df 17'coimon items;. the
remaining students-saw slides naming the 17 items. Then each student.viewed
41 slides and indicated whether or not they had Seen the.slide previously,".
For all the recall task, the subjects again viewed 17 word or picture slides;'
then the dtudents were asked to write-awn the label of as many,slides as they
could .'remember.

)1;
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Analysis of variance indicated no significant difference in the students'

performance on the recall task between the picture and word conditions. Recall
was significantly relatd to reading level. but no significant interaction tie-1
tween reading'level dni stimulus mods was noted., On,the-recognition task the
scores of students who Viewed picture 'Stimuli were significantly higher than
the ;ecognition socres of children who viewed word stimuli. NO effect due to
reading level was noted. Identifibation of distractor items in the pictu
mode was also significantly higher than identification of.distractor* n the'
word format. Students who viewed a word weremore likely to incorrectly identi-
fy a.distractor word as a stimulA woi-d.seen previouSly. The authors suggested
that if-children did not label a picture, it may adversely affect recall, but
may, not influence recognition.

Jensen, A.R., & Rohwer, W.D., Jr., Syhtacticai mediation of serial and paired-
aisociate tearning as a fuhctionof-age: 'Child Development, 1965, 36,
601-608.

Both serial and paired-associate learning was measured for 140 subjects,
20 students each from kindergarten, second, fourth, sixth, eighth, tenth, and

'twelfth-grades. The subjects at each grade level were matched on IQ:angl'socio-'

economdcstatus. Half of the students at each grade level learned the pictured
pairs unaer a sentence Adiation where the subjects were asked to construct
sentencecontaining the names of the-pictured items; the remaining student§
T.:.!ete asked to name the, paired items. All subjects completed both a paired-

associate and a serial task. Each student continued the tasks until he or she
had completed oneerrorless trial for.10 pairs of pictures. or until he or she
had completed 15 The results were analyzed using the time necessary 4

to reach criterion and the number of thals completed until the criterion was
met. The Administration of the serial and paired-associate tasks Was counter-
balanced.

Analysis indicated significant effects due to age, task, and sentence medi-
ation with a significant interaction between age and sentence mediation, between
task and sentence! Mediation, and between age, task and sentence mediation. Sen- ,

tence mediation was facilitative only,for the pairedr associate tasks. It was

significantly effective at second, fourth, and_sixth grades but note the other

grade levels. At about second grade, sentence mediation seemed to'eliminate age
differences with respect to speed of learning until high school levels where the
induced mediation had little effect. The kind4rgarten children experienced lit-
%k.irnproveMent in the paited-associate tasks with sentence mediation; however-,
,tfiepr sentencesustially named the paired items with a.conjungtion without relat-
ihg the items by An active verbor preposition.

4

. .- ..,0.
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Levie, W.K. PiCtorial research: An overview. Viewpoints, 1973, 49, 37-45._-_

This overview of past research involving pictures-in cognitive learning'
studies briefli.gumWdrizes results across studies and presents the author's

10
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concerns about the,manYlvariables involved when using pictures as stimall, '

,

The.author also 'reviews reports which indicated young chIldrenIS potential'in-,,

Ability'to interpret p,i-t4eS.
:;Q

I9

Levin, J.R. What have we learned about maximizing what children learn?
Alp (Theoretical Paper'No. 49). Madigon, Wisconsin: University of.-

Wisconsin, Wisconsin Research and Developmerit Center for Cognitive
Learning, July, i974. 1 1.

A ,I . .
, 4. 1 .

1
4 4 e

This paper summarizes the current program of research on children's learn-
. '

ing at the Wisconsin Research and Development Center with some reference to re=:
search performed under °tiler auspices,, The thain topics include pictpres as

,,

learning materials,, visual imagery as an organizational strategy, and a proposed
approach to Continuedoinvestigation of cognitive development. /h particular,
Levin .reviews research reports on.paired-associate learning, recognition and re-,

......

Call, on the influence of, individual differences, on the development_of imagery '...

strategies (mediation), and on the influence of pictures and imagery strategies'
on the Comprehension of prose. .. .tea A

..o,
., .

. v

y
,

Levii, J.R. When is a picture worth a thousand words? In Issues in imagery
and_learning: four papers (Theoretical Paper No. 36). Madison, Wisconsin:
yniversity of"Wisconsi4, WiSconsin Research::and Development Center for
Cognitive Learning,, February, 1972 pp'. 1-15.4

. . .

-,
- /

4 _,, . . .

In-this'report, Levin summarizes some of his work at thp,Wisconsin Research
, ,,

andDevelopment Center on the effectiveness og verbal and dynamic imagery strat-ve,
"e4ies and their deVelopment with age. His results are presented inbconjunction
with references to and reviews of related research by other invesy.gatOrs on
paired-associate learning and imagery strategies.

Levin, J? R., Davidson, R.E., Wolff, P. and Citron, M. A,comparispn.of in-
-duced iniagery and'sentence rategies in-children's.aired-associate

, learai4. Journal of Educational Psychology, 1973, 64, 106-309.

.Secohd and fifth graders (128- subjects) were randomly assigned to one of
four instructional strategies for416 pairs; traditional paired-associate di-4

, rections;,induced visual imagery mediation; induced sentence mediation; com-
bined visual oimagery and serAncelmediation (induced) . Halk'of'the subjects
in each treatment were asked to name or recall the response item upon presenta-

.

tion of the stimulus; the remaining subjects. selected the appropriate response
item for each stimulus from acoliection of 8possible response's (` recognition).

* F

4 Analysis indicated a significantly higher performance by the fifth graders.
The traditional peited-associate treatment resulted in scores significantly
lower than each of the three imagery conditions. /No, significant difference be- °

11,
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eween imagery conditions was noted. The recognition response mode produced
.significantly more correct responses than the recognition mode. The second.

` fa graders((aged 7' and 8) could employ effectively either the induced visual or
' sentence imagery.

4
Lieberman, L.R. & Culpepper, J.T. Words versus objects: comparison of

free verbal recall. Psychological Reports, 1965,,17, 983-988.
I

Two studies were carried out to compare recall of words with recall of
objects or pi.ctures. In the first study, 50' college students viewed either
a, collection of 20 objects or a listing of 20 words naming those objects for
60 seconds. Analysis indicated significantly more items were recalled by stu-
dents who viewed the collection of objects. In a followup study, 62 college
stVentsand 46 high school students viewed either colorgSlides of 24 items
or of'words naming 'the items at 27second intervals. The subjects were then
asked to write down a list of the items or words they had seen. Significantly
mdre photographs were recalled than words.

lynch S., & Rohwer, WrI):, Jr. Grade:interaCtion with words and pictures' in

a,paired-associate task: A, proposed explanption. Journal of Experimental

Child Psychology', 1972,'13, 413-421, .1

4
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Notipg that the superiority, of pictures over words in paired-associate
tasks seemed to increase with age, the researchers investigated whether this
may bedue to a. double encoding with both a visual and a verbal label by older

subjectg- A sample of 108_third_grdders and 108 sixth_graders was selected._

each grade level, one third of the subjectd'were selected b kjew,15

pars of words. These three grollps were also divided in three m diction con-

, ditions: no verbalizAion by the experimenter; .experimenter named the pic-

.

tures or words; or experimenter stated a 'sentence relating the paired pictures
or wor.dsA Thus at each grade level there were 'lime experimental conditions.

.
.

nalysis'indicated that for the no experimenter verbalization condition,
pictures were learned moreefficiently and the sixth graders performed better
than the third graders. This grade by. mode interaction was not present within'

the 'exptrimenter naming or sentence conditions. 0

a

McCabe, A.E.iLevine,`J.R. & Wolff, P. The

ren's sentence production. Journal of

1274, 17, 107-114.

I&

role of overt activity in child-
Experimental Child Psychology,

Forty subjects aged frOm 4 to-5 years were administered assodiative,learn-
ing tasks under one of four conditions. The conditions Were: control, subjects
were instructed to'make a pair of toxs play together;osentence, subjects were

, inStructed to make up a story about a pair of toys playing. together but the

.12
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.1 children did'not to the toys.; and combined manipulative sentence, subject;.

were instrwteA to make up,,a;storY about the toys in the pair playing together
and show the sto ry with the toys% The children completed this task with each. 4

,

of 12 pairs of,toys: Then
,.

eacirsubject was shown the entire collection Cl..f

;esponsetoys and told t'o choose thestOy,.to go with the stimulus toy, is dis-
. . played by the experimenter.

4-

Statisticalanalysis-indicated no significant difference between the sen-
tence,and the combined manipulative-sentence treatments: The control group
performed at a. significantly lower. level than each 9f the other groups. 'The
manipulative group recognited significantly more response toys than either the
sentence'or Combined manipulative-sentence treatmentS. The children'Seemed to
generate sentence stories withput'much difficulty.. ..

u

a

Mickworth, N.H. & Bruner, J.g'. How adults and children search and recogniZe
pictures. .Human Development, 1970, 13, 149-177.

The eye fikations of 40 subjects (adults and 6 year olds) Werecstudied'as
'they recognized or inspected a series of djsplays of varying clarity over 10-
second eXposure periods.. Reliable differences were noted between the, children
and theadults. For sharp Rictures, the children did not adequately cover the
display, and they used twice as many sMallieye movements as did the adults.
Unlike the adults, the children were not consistent as to the areas they usual-
ly-selected when viewing blurred disPfay.s....4%

.

Mandler, J.M. & Stein, N-.L Recall and recognition of pictures by children
as a function,of organization and distracter similarity. Journal of-
Experimental Psychology, 1974, 102,--.657-669. -

This study investigated children's ability to describe a,.complex picture,
to recall complex pictures, to recognize whether pictures were the same or dif-
ferent from stimuli no longer present, and do choose which oetwo pictures was
most tike the original stimuli. Half of the pictures depicted items randomly
spaced; the remaining pictures depicted'a Meaningful relationship-beeverthe.
same items. Subjects were 168 first and second graders aged 6 .to 8,eari.

-goe4fect due to ,grade level was noted on either the description or , recall.

tasks. Those pictures depicting zela'ted itemswere.recalled'significantly more
than pictures depicting unrelateditems, iout'no difference between descrivions'

...

' of the pictureswas revealed. There was a high correlation between recall and
. .desdription. c ,, .7-

...

T __, . !
.

.
, ,..

Sedondigraders correctly identified ,significantly m ve pictures as same or
different from the stimuli than did first graders. ;Recall and description were
poor predictors of accuracy of recognition. Pictures with related items were
correctly identified more than pictures with unrelated items.

^

-
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Left-right reversals were usually identified by7 and 8 year Olds with an
overall accuracy of 91%. Also Pictures which deleted aome,itemS`from.the origi-

nal stimuli were detected by tlie children.

9

. . .

,..

. .

rbal context versus visual'compound id 'Mire. -. sociate

children.. Journal of E erimental Child Ps hoio ., 1967,
Milgram, N.A. 1-

-7_ learning by
5, 597-60

Ninety children, aged 4, 7 and 9 years,rere administere p ired-associate
tasks with' imposed, pictorial elaboration*,Impoked verbalelabo ationd_or no flab-

oration. Analy4S7igcacat6d thet.for the 7 and 9 yearofdS, e ther verbal oz,
pictorial elaboration resulted in significantly better scores an ao.elabora-'

tion. ,For the 4 year olds, the verbal elaboration condition,yi lded signifi-
can1y no-elaboration, but no significant iii ference was'

noted between the pictorial elaboration and no elaboration trea ents

..:,

. .

Montague, R.B. The effect of mediational instructions on associa ive skills

of first grade innercity, children. Paper presented at the an ual meet-

.ing of the gmerian Educational Research Assaciation,,Minneap lis;

,.

.- Minnesota, March, 1970: "(ERICNocument Reproduction Service o. ED 038

177):

'

. t-'

s;
. .

. - 4 d i.

, In this investigation; 84 first graders from the,innercity of- icagO .
i

completed 12 paired-associate trials with black and white line draw gs. Half

of the subjects had one offthree mediation conditions; visual imag 347, d
'

sentence.elaboration, or.naming the items.' Results indicated that t e visual_ . .

imagery and sentence elaboration treatments Yielded,significantly higher scores
, ...

' than that obtained from the labeling condition. NO'significant cliff, rence.was

, noted between the induced sentence treatment and the'imposed sentence,or visual

D imagery conditions. 4 t .. %
. ', .'. , -. ..,*

/ sT

,..41.
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,\--> Odom, 'P..13;\.& Nesbitt, N.H. -Some processes in children's comprehension of.,

linguistically and visuallidepicted
,

relationships. Journal of E eri-
1

mental Child Psychology, 1974, 17, 399-408. :

____. --7 '. . ,
4

. .. ,
.

PairelPassociate leainirig of 64 ,fifth graders and'ak±ndergarten c cldren
-..,

was eximitled under lone of four conditions: imposedpictorial.elaboatio ; int:.
.
.'

posedrverbal eiaporNtion7;imiased4nal and pictorial elaboration;. no el ora-

tion. Twenty-four pairs of,line drawings were used.
-

.

I

Statistical analysis indicated that thecombined verbal and pictorial t '

,

elaboration resulted in significantly higher scores than each of the other on-

. 1 ditions; the no elaboration treatment yielded'significantf lower scores tha

each of the other conditions. A 'significant age and *IQ effect was notedo, bu

the age effect was distributed oyer all conditions. No evidence of a devel

14.
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mental tend from Imposed verbal to imposed pictorial elaboration'Was indicated
,

as there was nOt a significant interaction betOecn age and the pietokik or .rerr-,

bal-elabaOtations. \ t,. e
,

.a
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Paivio, A. &IIsao, K. Concretd image and verbal,memOryzco'd44:, *Journal of .
I

,I.

Experimental Psychology., 1969, 0, 279 -285. j :e 2 4c .
,

.. Y,% t: 0. . 0
,

Ninety-six college students completed either immediate memoryor verbal..
t

free recall tasks using either-abStract words, concrete words,. or easily, -labeled
. .,

- ' pictures aS stimUlus'items. Presentation rate was eithet kast-:(.0625'Secon4..
or slow <(.1875.second). A significant effect due to rate 4f presentation,,tYpe
of task, and type. of stimU4 was noted with a significant interaction between
type of task and stimuli. In free recall, pictures were, recalled most'fre
quehtly, whereas in the immediate memory task-, they were rememb'ered the least.

_
,.i', - .

' -
.

tn a similar study, 192 college stuaentl viewed the saTe kinds,ofstimuli . .-

for serial learning as for recognition tasks. A significant interaction.waS'" a

noted as pictures7produced the lowest -level of serial learning but were xecog- ,

nii0d most frequently., Serial learqing was affected by the rate of presenta-

,

tion. 4. the slower rate of pres6naation, pictures were recognized signifi- *

canix1fmore.than abstridt words: < ..
.+

4

.; I
ft 04..i,t ,

4 Paivio, A. & Yarmey, Z. ctures versus words as stimuli and
.
testonses

s \

, i,p paired-associate ea ping. Psychdnomic Science, 1966; 5, 235-236.-

o S.) <4.
,

Eighty-t8Ur college students completed paired-associate tasks with the'
picture-picture, picture-word, woad- picture and.word-4prd stipulus-response-

/ *Conditions. Results revealed that 6aired- associate learAni'was highest wit
.e

pictorial stimuli and word responses,
,..,

a .

4'1

Reese0,14,W. Imagery and contextual meaning. Psychological Bulletin, 1970,
73, 4044/4. . 1

paired-associate tasks, pictorial imagery is ress,effeciiVe than Aen-
tence elaboration for young Children, but,' for older children, this,dAtirlation

' is not prespnt. Six explanations are considered: (a) images May facilitate,
performance 6nly.if described Kerbally; :(b..) verbal information mayrbe, recalled
riire readily than visual information; (c) Visual mediators may not be generatedi\
(d) although visual and verbal mediators are generated, only'verbal'Smediation,

($

ib14.

is effective; (e) 4isual interaction may not to recalled, rather only the'indi-

41%
visual items invali:red may be retained; (f) the visual interaction-m4v4.notbe

<c?,
"read" or.observed. Reese offers, evidence to suppo;t the last interpretation....

^.;
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Rohwer, W.D., J. Constraint, syntax and meaning in paired7associate learning.
Journal of Verbal_Learning and Verbal Behavior, 1966, 5, 541-547.

Two hundred twenty7four sixth graders were divided in,to 14 groups of vary-
,- ipg verbal training prior to completing paired-associate tasks with noun pairs.

The groups varied, with respect to the Meaningfulness of the verbal phrases they

were taught to form in fsrder to relate the paired items, to the grammatical

structure of the phrases (conjunction, prePoSition, or active verb), and to the

syntactic structure accepted form or nonsense, scrambled form). Analysis of

the results indicated subjects who formed meaningful phrases within the accep-,
ted fams_ci En4lishgrammar learned significantly faster than.subjects who had .

-no verbal pre'tr.aining.,, Subjects who were'taught.to form nonsense phrases did

not:perform as wel;.mas 'those forming acceptable'phrases, pointing, out the need

for both semantic and ynt9.4ic. structureA.n order tofacilitate learning

Within the.semantic constraints, subjects who formed'phrases relating the paired

item's by an active verb achieved the highes--level of learning, followed by stu-
dents forming prepositional phrases, and lastly by. subjects using only conjunc-

tions to relate the paired items.
/a

Rohwer, W.D., Jr. Images"and pictures in childrens learning: Research _i

. ,

results and educational implications. Psychological Bulletin, 1970, ...

73; 393 -403. . Pr .

4 . . Y_1

This paper revie's a0number of'studies concerned with the role of imagery
.-

' in childrenr;learning. In particular, investigations concerning the character-

istics of.the paired items in associative learning,Kconcrete or abStract.words,
.

vpi thectures), e type of elaboration or mediation involved within the, paired

.0. items, 4441 the kinds of elaboration or 29g nation instructions 'supplied or sug-..

gested by the experimenter. Evidence is presented tb indicate that younger

children re,more facilitated in associative learning by verbal elaboration

than by p ct rial.modes and.that this may be a deyelopmental trend. Educational,
44tr ,

implications are presWed.
.

-,;-: .
, .

, '
,;= 4

`.-

1-

W.D , Jr. & Levin, J-.R. _Action, meaning and stimulus selection'in

'pfired associate learning. Journal of Verbal Learning an Verbal Be-

*havilpr, 1968, 7, 137-141.

sFi aders-(112) were presented 12 pairs of word. The control group

. -saw only,.aNwrttn paired listing of the words.. The experimental group..saw

written 3-wor sentences where th word pairs were connected by a verb. Tile

meaningfulness of the sentences! .e stimulus forms. (verb or nown

verb form ih,t e sentence °(active or still) were varied. ,Analys

}significantsignificant

, end the

s inakcite4

lifference due *to verb form within the sentences: The meaning-

ful
.

-..,

ful sentence tr atments produced significantly more learning tha,either the
S,

-meaningless sentence treatments,oethe control conditions. Veebs were inf,erior.
,-.

c.stimuli to nouns 0 ,
-
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Shepard, R.N. Recognition memory for words, sentences, and pictures.
Journal of Verbal Learning and Verbal Behavior, 41967, 6, l56-! 3:

This article is a report on three studies concerning ,Alt recognition of
words, sentences, 4nd pictures. In the first study, 17 college students were
shown 540 nouns and adjectives; half of these words are used frequently in'con-
versation while the remaining words are rarlly used in conversation. The sub-
jects were then given 600: word cards each containing two words and Were asked
to identify which words were seen preVious/y and which words,had not been iden-
tified in the original listing. Analysis indicatedthat the rare words were
recognized with 092.5% accuracy' and the common words with 84.4% accuracy. The
overall median was 90% correct With a mean correct identification of 88.4%

f

, In the second study, 17 College-age Students were gi'Ven 612sentences.
Then.they were presented with 68 sdntence pairs and asked to identify those
sentences they had initially seen. Mean, correct recognition was 89% with a
median of 8e%. fi

. Technical and cleri.cal employees (30 were the subjects of the th4.rd
study. These adults Viewed 612 color pictures initially. Then the subjects
were asked.to identify the stimulus pictures from 68 picture pairs. Sixteen
of, these subjects were again administered the recognition .test after a 2 hour,
3 day, 1 week, or 4 monthdelay. On the immediate recognition test', the mean'

correct identification was 96% with4a 98.5% median. The mean and median iden-
tification levels respectively after 2 hours..were 99.7% And 100%, after 3 .days 7

92%and 93%, after 7 days 87 %.and 92%, and after 4 Months 57.7% and 57%.

IP%

1

Stein,, N.L. & Mandler, J.M. Children's recognition of reversals of geoa-
metric figures. 'Child. Development, 1974, 45, 604-615.

'

A report on three studies involving,the recognition of reversals of geo-
metricfigures by 4 through 7 year olds is presented in this paper. In the

first study, subjects, aged 5 to 7 1/2 viewed the'stimulus pi6ture,depicting
three different geometric figuqs. Each child was asked to'describe the pic-
ture while viewing it;'then the picture was removed. At that time, the sub- ,

ject was shown nine transformed pictures, involving orientation and/or loca-
tion changes, and was asked 'to tell if each of these pictures was the same-or
different from the stimulus., The overall recognition rate Was 85%, ranging
from-66% correct on transformed picture showing rotation of only one of the
geometric figures to 100% recognition of the picture depicting a left-right
reversal with a locatiOmxhange. If the'' transformed. picture depicted both a

location and an orientation change, the subjects were less apt to verbalize
the orentetion change; the only change was orientation, the children had
no difficulty mentioning the change..

In a followup study, 30 children (aged 5-7,r/2), viewed stimulus cards '..
and immedjately after describing each stimulus they classified three transform-
ation cards as'the same or different !rom the stimulus. The target cards de- %...e.

picted single or pelted geometric figures;-the transformed cards depicted simi-
.

4' 17
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laefigures Vith 90'degree rotation or left-right versals. Again recognition
was from 80% to 100% except for recognition of 1 f ight reversal of a diagon-y/--al-bar which was at chance level:

- .4
A similar study involving 24 children aged 4.r, 6 years. required the,sub-

/, .

A jects to choose the stimulus item from a cdfilection showing the figure in vary-
ing'r9tations or orientations. The 5 and 6 year,olds performed significantly
bigher thantile 4 year olds with'87%-100% accuracy.

i.

. . 4 .,.;. ,-----,
-. ". ..

II1* '
Stein, N.L. & Mandier, J.M. Development of detection and redognition of

orientation ok geometric-and real figureS. Child DevelOpment,.1975,-
46, 379-388. .. .

4 e
-
,

o %. ..
V

Q - , .

Seventy-seven children frOm kindergarten and second grade viewed target
,

,

cards depicting either three
ft

geometr?c figures of drawings of three common
.items (candy cane, Bow, turtle). A recognition test wes admin'stered one week. _

later followed by a matching-to-sample task and then another re ognition test.
No significept:differenge,due to picture form

-At
(real or geometric) was noted:

° On the initial ecognitiorr test*, the older children performed Significantly-
, higher than the kindergartep children, but no difference with respect to grade

'level-Was noted on the second recognitiori test. Scores on'the matching-to-
eamPle task tveraged'92.9% to 100% correct. The kindergarten children were
les$ likely to verbalize an orientation change if a location change was also
present.. . .

Varley, W:H., Levine, J.R. Severbon, R.A.,'&,Wolff, P. Trailing imagery
production in young children through motor involvement. Journal of

Educational Psychology, 1974,'66, 262-266. "1 *

.)sing toys as stimulus and response items, 80(kindergarten and firSt.grade .

,children were given 15 paireds-desociate easks_tocoMplete. The paired.toys
were seleatedso that a plausible interaction was, possible. The five training

conditions were: (a) control, where the eXperimenter demonstrwtedtoyinter- d

action,ferA of the pairs -and the subjects iwere told to imagine intetactions -

for the remaining 4' pairs; 4:1) subjects generated their otin imagery by playing

with 8 pairs of toys; (c) subjects were told to drawrpictpres to show.interac- .

tionof-the 8 paired toys;- (d) children were..given training ondrawing'interec-
tion for 4pairs,then told to draw an imagined interaction 'for the remaining 4
pairs of toys; '(d) subjects were givenpractibe ifay 'sessions to show interac-
tion within 4 pair's and then told to imagine interaction before Showingitfor
the remaining 1 pairs. During the testing situation, the subjects Were pre-

.

sented with 15 paired toys. Then the experimenter pinked a stimulus toy
.

and
.the subject choge the -paired' response toy, ,

,

u., ,-,.

"Statistical analysis indicated that each of the drawing or play training
conditions yielded 41 significantly higher numberof-cOrrect resonses than the
control condition for the kindergarten chiaren; no significant difference was

18
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noted for the first graders. There was no significant difference in accuracy

between the .four drawing and play experimental ,groups at eithtr grade level.
o

Wol will, J.F.- and Weiner, M., Discriminaticin of form orientation in young

children. Child Development, 1964, 35, 1113-11127.

Twenty-four children aged 4 to 4 1/2 were given matching-to-sample tasks,

.
that required them to distinguish ,a target figure from its "up-down" or left-

,right reversal* The stimuli Mere meaningless, abstract geometric forms. The

mein-number_of errors per qlifd for the 32 ttsttrialsvies 54.. A.significant .,

difference wad noted within the reversals as more lip -down reversals were recog-

nized- than: left-right reversals. .
-.

. :
.

.

.

4 .4.

Woiff, a, & Levine, J.R. Throe of overt activity in children's imagery

production.; Child Development, 1972, 43, .537J.1-547. .,

.,.

In order to determine the age range during which a child'S -ability to.
generate images develops rapiAly. these investigators presented 80 kindergar-
ten and third grade children with 16_paired toys within one of tour conditions.
In the control condition, the pa.,ired,toys were presented,- and the subjects

were instructed to remember "which toys'go together4" In the, imagery condition,

the sUbjects were told to imagine the paired toys "playing.together." In the.

experimenter manipulative condition, the subjects watched the experimenter ' '

make the paired toys -interact. In the subject-manipulative 'condition; the sub-
jects were instructedto make the paired toys interact. Each Pair was present

for about 7 seconds. Then the 16 response toys,were displayed and, upon pre-
sentation of a stimulus toy by the exPerimenter, the subject'chose the response
toy. tt

Analysis reveale d that the third graders identified significantly more
correct fesponSesthan the kindergvten chil en. At the kindergarten level

the two manipulative conditions' produce gnificantLP more..correct responses

than either the,controi or, imagery conditions. The third graders, within'each
of the experimental conditions (including imagery),;RecogniAd significantlir.
more response, ills than did the tn,i.rd graders in the control condition.

"

IA a second.spidy, 40 kindergarten and fiist grade children were presented
12 pairs of toys. The Fhildren saw each pair which was then placeditiyaoccin

tainer by thechild. The toys were then no longer visibleOput.the children
were touching the toys. Half of the subjects Jere told to imagine the toys
playing together, but they could not move their hands to manipulate the toza
within the container. Analysis indiCated that the first graders had signifi-
cantly more. correct responses,in the subsequent testing situation than did the

kindergarten children. AlsO children within the. overt, but invisible; activi-
ty condition identified significantly more rAgioionse toys than the children in
the imagery condition who merely held the toys outside of their vision.

,

4 +4,

44146' a

19

t.

.

6



f
Progressively Changing Pictures

Z5J

II. Children's Interpretations of

Before a child can characterize.a dynamic picture or sequence of-pictures
depicting a mathematical event bymeans of a number sentence, it is necessary
that the childirecognize motion between the depicted sets. It is also neces-

sary that the pictures within a sequence be, interpreted as representational of

the gradual change which makes up the total event depicted by the sequence.

In1967, Schnell began a series of studies investigatinichildrelet an- 414

terpretations of prigressively changing pictures; in particular, the research
probed for developmental differences in the verbal description of changes of
an object depicted indifferent states. .Subjects ranging from first graders

to college students viewed sequences.of pictures 'depicting a figure or figures,
being displaced along a lineoin succession of discrete steft. The figutes in-

volved.were either geometric forms (-circle, triangle, oval) or cancreieiforms

(stick-figures). Other variables included color, number al pictures in.a se-

quence, presence or absence of anchoring features, and t56 number of figures'

in any given picture.

Tile verbal description pf the subjects was classified as eitherSubordi-

nate or discrete. Subordinate descriptions were characterized by the use of
active verbs to describe the Progressive change of the figures (e.%., to roll,

to move, to grow). In these descriptions, each figure witin the picturewas
viewed as a single entity undergoing a cha9gekt the series of pictures served

to display the figure's position over time. rete,descriptions, character-.

ized by forms of the verb ."to be," did not attribute any-change or movement to

the figures but rather described the physical mode,af each picture (e.g.,
"There was a stick-figure here, aestick-figure here, and another one over herefl .

Schnell maintained that these two types of descriptions reflected a different

perception of the sequence. This supposition was supported by the observation
Athat subjects' drawings of the sequence differed-systematically, as afunotibn of

of the type of description provide'd by the subject (Schnell & Kemper, 1868).

This series of studies revealed that spontaneous subordinate descriptions
-

were more frequently offered. y older subjects (11 year olds or college stu-

dents) than by younger children (6 or 7 year olds) when'the figure depicted in
the sequence4was a geometric form; but that this age difference tended to dis-
appear when the same figure displacements were'portrayed by stick-figures.
SChnall suggested thatthiS may Mean that the concept ofMotion or change in
the,youngechild is dependent on his own experience og Change or motion by fam-

iliar objects (Kasdorff &-Stchnall, 1970; Schnali,19681SchweitZer & Schnell,

1970Y. ,

4

Kasdorff,-C".A. III & Schnall, M. Developmental differences in the ifite- .

.gration of picture series! -.Effects,of variations in object-attribute

relationships. Human Development, 1970, 13,'188-200.
,

.

-This_study-investigated whether the hypothesized development Of integra-

tion itbin pictured sequenCes was _due to younger children's inabflity to la-
a

&
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bel abstradt figures or due' to a relationship between the figure and the con-
cept of change. -If a relationship between the depicted figure and change was
necessary, then subjects sh9uld be more likely to note progressive 'motion for
familiar figures undergoing appropriate changes'than for familiar figures un-.
dergoing inappropriate cha ges or for abstract, geometric figures undegoing,
inappropriate changeg. Fi st.fr sixth and thirteenth graders (176,subjects).
viewed three serieS chars erilin4'one of the conditions above. The changes
were in color, shape or p sition. The subjects were asked to describe what
theys seen..

Analysis indicatet no significant difference in the descriptions offered ,

by the sixth graders and the college 'students. The., first graders' descriptions
had Significantly fewe,i integrated subordinate descriptions. The level of in-
tegration decreased significantly froirr familiar figures with' appropriate
'changes to faMiliar figures with inappropriate4changee to geometric figures.
'Within the color change sequences, familiar figures were integrated signifi- ,

cantly more than the abstract figures. Within the sequence depicting a change
in shape, familiar figures with appropriate changes were integrated signifi-
cantly more than the other two conditions. No significant difference between
the conditions was noted within the sequences depicting changes in position.

8Chnall, M. Age differences in tffintegration of progressivly changing'
visual patterns.. Human Development, 1968, 11, 287-295.

, Eighty subjects within four age groups%mean age 7.1; 9.2; 11.2 and
years) viewed two sequences of pictures depicting progressive changes of posi-
tion and size of two figures of differing color's. After viewing, the subjects
orally described what.they had seen. Older subjects have significantly more
subordinate descriptions than younger children- Across age groups, signifi-.
cantly more subordinate descriptions were offered for the concrete-sequence
(stick-figures) than for the geometric sequence. This diiference,decreased
with an increase in age. Although the descriptions of thel?lder subjects dif-
fered significantly from those of the younger subjects on the geometric se-
quence, this difference was not apparent od.the concrete,seqAce.

t. .

4;

Schnall,'M. 'Global errors in children!s 4eproductions of progressively
changing pictures. The American Journal of Psychology, 1967, 80, 213-
220.

The deiign of this study allowed i6Vestigation of children's iilterpre-

. tat/on of progressively changing Picturee,involving two objects, which were
either, the same or differing, with or without a stable backgroundbfeature.
The sequences were cOmposecof five pictures depicting two:objects undergoing
a gtadual change and then one of the objects remained stationary while the 4

other,object returned to its original state._ Thirty -two subject.from each tof
-four grade-levels (seCond, third, fifth; and sixth grades) viewed a sequence, .

and then drew pictures to show what theyhad seen. The sppje ts were also

"1 I
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asked to orally describe the sequence.

Analysis revealed that common errors involved a complete or partial re-.

turn of both objects to the original state or depicting one object in the

"changed state" in all drawings -.. These errors were significantly correlated

eo with verbal descriptions involving active verbs and with sequences involving

objects of differing colors. ule presence of. an anchoring background for the
stationari\object did not correlate significantly with any type bf error. No

significant :difference between age groups was noted.

\Schnell, M. & Kemper, T. Modes of organizing progressively changing stimu-'

L, lation: A developmental study. .The American -Journal of Psychology,

1968, 81,. 375-383.

Q
-, , 11

Thig:study.investigated the effect of a three - picture or a five-picture

series (depicting displacement of a figure along a line of constant length)

on children's verbal description and drawings of the series after its removal.

'Subjects were 144 first, third, and fifth graders. Half of thebhildren.viewed

a three-picture series while the remaining subjects viewed a five - picture series.

The design allowed for investigation Of the effect of figure type (circle or

stick-figure) and direction of the displecement,(up or down).

^-)...i:

i No significant difference in descriptions was noted due to the direction

I; of the diSplaceMent. Significantly more subordinate descriptions were offered
within 'the,three-picture series,for stick-figures than for the circle; no sig- ,

nificant difference was noted between the descriptions for the first five-pic-

ture series. Subordinatedescriptions were significantly correlated to the

five-picture series across all grade levels. Redundant drawings -(producing six

or more drawings to depict the change) significantly decreased with age, but

'significantly more redundant drawings were produced by subjects who had seen the 1

five-picture series than by subjects who had seen thethree-picture series. A

correlation between the number of drac4ings offered and the verbal descriptions
%!

was noted. '

2

Schweitzer, T.M. & Schnell, M. Sequence effects in the abstraction of the

U. . concept of progressive change. Human Development, 1970, 13, 201-212.

Four sequences, each consisting of nine pictureswere_developed.

sequence{ depicted a stick-figure undergoing a 'location change from left.cto

right toward a stationary object. The fourth sequence depicted a geometric

shape changing in both form and location. Subjects were 125 children from 6'.

to 9 year of age.

Analysis of the descriptions revealed that significantly more subotdinate

,descrAdtions were given by subjects...who vieweni...the....stifigUre_seguence dur-

ingone ortile three presentations. This concrete sequence_seemed to serve as

a transitional. Step to the geometric sequences, particularly for the younger

subjects.

22

lJ



III. Characteristics of Pictures

Before a child can attach a mathematical interpretatidn to a picture or
sequence, it is necessary that the child be able to. recognize what actions are
occurring in the scene which is being presented by the picture(s). This means
that the child must be able to recognize and interpret_artistic-cues within
the picture.

Gibson!,s theory of pictorial percebtion (1971) definet a picture as "a
display of optical information" (p. 83). and classifies it as a surrogate,

osince it it produced by one person in order to relate an object, place, or
event not present to another individual whose perceptions are, in turn, aroused
by the picture. ,As surrogates produced by people, pictures involvea distor-
tion of the objects or events they represent since they portray the artist's
conceptiOn or perception. This distortioi may be intensified if.the viewer
is not able to perceive, the picture_as intended by the artist. In a recent
survey of pictorial research, Hanes (1975) stated that perception may be 'af-
fected "not only by the variables inherent in thee stimulus array, but also by
those attributes of the learner involved in the perceptual process" (p. 12).

Pictorial materialt may vary along many dimensions. Fidelity is the de-
gree to which a picture provides a viewer with "sensory input " similar to that
which he would have if he were viewing the scene represented by the picture
(Travers & Alvarado, 1970). Fidelity is.ont dimension by which pictures may
vary. Another dimeniion is the presence or absencef settings in which the
central objects are presented. The amount of detail (color, line drawing,
shading photographs', etc.) and the influence of three-dimensional cues are
otheirldimensions. The extent to which a_picture is stylized or-realistic is
yet another dimension. Stylized representations are characterized by use of
adopted convention codes to portray features whi4, as judged by the code,
represent the real world even though they deviate from the real optical code.
Cartoons are stylized pictures, as are many illustrations in elementary school
textbooks (Travers, 3,969)%

,

While cartoons typically rely on a stylistic.-Apresentation of'the fact,
textbook illustrations.commonly use stylized conventions to suggest movement.
In order to derive the inAmation intended by the illustrator, a student must
convert the still picture in a textbook into a dynamic scene. The static pic-
ture must be viewed as an instance that has emerged from previdus events and

,,as an instance which is leading up to and causing-new events. Three conven-
tions -EYpically employed to imply motion in static pictures .are to depict a
MoVing7Object as blurred, to represent the moving-object im a state of non-
equilibrium, or to draw vibration or wake lines behind the moving object',
(Travers, 1969; Travers & Alvarado, 1970).

4

Friedman and Stevenson (1975) investigated developmental changes in the
understanding of implied motion. Each of their subjects viewed 45 line draw-
ings of Stick-figures and classified them as "still" or "moving." The line
drawings depictedVmovingIfigbFes by the blurringi or vibration convention car-
toon,cues), by showing parts 'of the body (usually, the limbs) in varying posi-
tions (postural cues), or by showing parts of the-body in multiple positions.
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Some 6f the figures which depicted a position other than that defined as stzill
were in the state of equilibrium. This may haye been a confounding factor
within the study. Analysis indicated that reliance on cartoon cues increased
with ge_,while reliance on postural cues decreased with age.,

,
.

.

FriAdman, S.L. & Stevenson, M.B. Developmehtal changes in the understanding (

of implied'motion in two-dimensional pictures. Child Development, /975,
46, 773-778.4

. ...,..
.,

. . .

A human-figure test presenting 45 stick-figures was administered to each
of 102 subjects (preschoolers, first graders,'sixth graders, and college stu-

w
dents). The test presented 13 still figures, 9 figures utilizing cartoon cues,
20 figures utiliaing postural cues, and 3 figures utilizing.multiple cues.'

0

Analysis of variance indiCated a significant effect due to type of pic-
ture with significant interactions of age and picture type as well as age and
sex. Regression analysis indicated that, as age increased, the percentage of
pictures involving cartoon and multiple cues which were interpreted as moving/

: increased while the percentage of postural pictpres interpreted as'as moving,
decrease. _Preschool and first grade children saw significantly more postural
pictures as moving, but interpreted no more movement.in pictures utilizing !-
cartoon cues than within the still pictures. ,-

,

(

, e

Gibson, J.J. The information available in pictures. Viewpoints, .19717, 47,

73-95.

... . A

In this, article Gibson presents his theoretic definition of a picture as
it applies to Paintings or photographs (a point-to-point correspondence of
b 'ghtness'or *color), but indicated that the definition does not apply to ei-
ther line drawings or caricatures. He states that a picture is neither the
source'of.differing light rays nor a layout of artistic symbols but rather

t "a display of optical information". (p. 83) He also reviews the picture -per-

ception theories of lepes and dbodman. Gibson suggests that qurrett evidence
indicates that children do not nptice 'the "aspects of an object or the.per-
.spgctive of the environment" rather they notice the "set of invariant diStinc-
tive _features of objects and the rigid layout

:.

of environmental surfaces" (p. 86).
. .

. .

\

Hanes, M.L. The research on how childrenAlearn from pictures. Viewpoints,
1973, 49, 11-20.

fl
o
' In thiA review of research on learning from pictures, Hanes notes the

diversity Wipin psychological studies involving perceptual learning and the
small numbe4 of studies investigating children'S learning form pictures within
an educational setting. He notes that both applied and"theoretical researchers
are aware off the "active role of the perceiver" tior. 12) in perception and states,

, A "
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that the attributes of pictorial stimuli are influential on learning,within
each developmental stage.

t..

N. 4.

Travers, R.M.W. A study 'Of the adlentages and disadvantageof using
$,Simplified visual presentations in instructional materials. Final
Report. USOE Grant No. OEG -1 -7- 070144 -5235, June, 1969. (ERIC
Document Reproduction Service No. ED .031 951)

N\r, ravers reports on three studies he conducted concerning the effect of
detail on the recognition of pictured items, the use of realistic or abstract
illustrations to teach the concept of "halfe, and age differences in picture
pergution. Hfp review of previous research summarized.Gibson's theory of
pictUreperception, as well` as discussed the artistic dimensions by which pic-

.

tures may vary.

'Travers, R.M.W., & Alvarado, V. The design ofpictures for teaching child-
ren in elementaky.school. AV' Communication Rex4,.w, 1970, 18, 47-64.

Noting that children perceive pictures differently from adult's and typi-
cally obtain less information firom pictures than .adults, the authors review
research studies concerning children's gradual ability to handle complex'stim-

k uli within a picture, interpr6ing'the picture as af'Whole. Studies investi-!
gaing children's. ability t'd perceive motion and the influence of detail are
also reviewed.

S

IV. Children's Perceptions of Pictures

When confronted by a picture, what does. a child igtice? Which features
arc singled out. as figures and which featuresare absorbed by thelbackaround

.field? Interpreting data collected byAmesand her associates (1953) as to
how 50 children from ages 2 through 10 responded i.othe Rorschach test,
Travers (1969) noted that the first "genuine percepts" based on the blot ,in-
volved details ancL as, the children grew older, they begat to'correctly per-
ceive the blot as",li whole. This interpretation of Ames' study by Travers is
consistent with ti* findings of the many.studies of figurative perception con-
ducted by Elkind 1969). AS'summarized by Elkind.;

Withincrdasing age, the chiA. is better able to reverse figure and
ground, to integrate parts and whole, and to scan configurations in
more systematic, complex,and novel ways. In ghort, our data suggest
that the of pe cep ual 'growth is marked by an increased ten-
dency to act upon any jonfiguration so as to perceive all of
its many and varied facets (p. 24).

t.. . _
.L. . --..a...

Although the' studies by Elki'nd -'and Ames indicate that children are able
to perceive tholes by the mid-elementary grades, there is is danger..ip generali-

,--
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zing their results from artificial experimental materials to visual,stimuli
used in the classroom. Observational studies using typical illustrations,
suitable for children have noted three levels of growth in children's
ability toA.nterpret pictures--namely, enumeration, descri tion, and interpre-
tation. The level of interpretation is dependent upon the ability, experience
and maturity of the Child, as well as his age (Amen, 1941; Carpenter,, 1964; -.

Gray & Klaus, 1965). .,

Miller (1938b). conducted an investigation to determine what third grade
children spontaneously saw in pictures. One-hundred children were individually
shown Six textbook pictures suitable for their grade level and asked to identi-
,fy items as .Jell as the relationships or theme depicted by each picture. Based
on the low level of identification and interpretation revealed in this study',

Miller suggested that if.pictures were to be of value in a learning experience,
teachers would have to direct their students' attention to the important items
in, the picture and to develop the interpretation of these items.

Using unambiguous representation of real situations, Travers. (1969) also
investigated the development of children's pictorial perception. Sixty sub-
jects ranging from nursery sh'Cbol children through sixth giaders; view six
photographs through atachistoseope. Each photograph was exposed ten times,
each time for a quarter of-a second, and after each presentation, the subject'
was asked to tell what he had seen. Travers assumed that this,technique of
momentarily exposing the entire pio.tureover a periOd of time ieoUld provide an
indication- of how the child assimilated the Information within the picture.
The results indicated a significant increase in the number of'identifications
as age increased. To some extent, the presence of colors influenced the number
of correct recognitions of motion and theme. More striking was the fact ,that
the younger'children (N-K) tended to becoMe preoccupied with a specific detail*
and repeat that identification over and over, ignoring the remaining aspects
of the picture. Motion was rarely perceived by; the younger children in compari-
soh to their object identification's; however, th r limited perception of the

' entire picture would lower the probability of tPreir "noting dynamic relationships
within the photograph.

4 In a follow-up Study, Vallari (1972) investigated whether the indicated
superiority of color pictures over black and white pictures for communicatiling
themes and motion was.due to the simple presence of color or to the increased
realism which natural color pictures convey. He presented sixth graders with
24 slides, half of the slides pictured. static events *hil.e4the remaining slides
depicted dynamic events involving motion. The slides were in either realistic
color, contrived color, or black and white. Analysis indicated that not only
color, but also the degree to which the color represehted reality led to an

. increaged percfptiCn of motion.

These studies'suggest that primaiy and preschool children have-diffiCulty
relating the characterittcs of-pictures in terms of theme and motion, thus
limiting their ability,,to perceive the dynamic nature of pictures.
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Amy en, t:W. IndiVidual differences in app e ceptive ,reaction: A study of
the response of preschool children to pictures,. Genetic psychology
Monographs, 1941, 23, 319-385.

,
fr

This article is a report of a study which analyzed the responses of 77
preschool children (2-, 3-, and 4-year olds) to a series-of 15 pictures.pre-

t sented during two viewing sessions. The pictures preserited a minimum of:de-
tail, but depicted characters and scenes which the subjects could identify
with" themselves (e:g., a birthday party, two children with a dog). "Five of
the 15 pictures..had movable parts andgthe children were asked to identify the
theme of the picture or the movable Characters which could go with"the theme
of the picture and tothen*make a new picture by *moving the characters or
items. .For each of the'ten static pictures, the children,were asked to tell
a story about the picture.

Analysis of responses revealed three leVels: \-saming or identification
of object (enumeration); description in terms of Overt activity (description);
and, inference of emotional status (interpretation). As age increased so did -
the tendency to note activity and to interpret the, events.depicted. Also re-
sponses indicated a developmental trend in part-whole perception from emphasis
upon details or partsPof the picture (frequently insignificant) to recognition
,ofthe whole event depicted in the picture, rich in details. diildren of aril
age groups were susceptible to misinterpretation of a picture due to'emphasis
or interest, upon a detail "which has not been accurately related, to a whole of
which, it is a part" (p. 348).

11.

Ames, L.B., Learned, J., Metraux, T., and Wheeler, R. Development of per-
caption in the young child as observed in Tesponses to Rorshadh test
blots. Journal of Genetic Psychology, 1953, 82, 183 -20415,

This study traced the development Of ,perception in 50 upper middle class
children in'response to Rorschach test blots. The children were observed at
six-month intervals from age 2 thrciugh 6, and'then yeara. y through age 10.
Younger children (aged, 2-3 years) tended to respond in single-word answers
conveying the general idea which the blot suggested to them rather than de-
scribing or identifiying with'reference to details within the blot. At about.
4 years, of age, the responses indicated perception based' upon the details
within the blot. Responses at this age included naming of individual parts.
of the blot which may or may not be ever-related as a wholq, by the subject to,
describe the entire 'blot. By age 6, the children weregoeginning todescribe
wholes based upqh a combination of details perceived in the blot 44 for the
first time, were noting movement in their.interpretations. ,By age 9, the
children's.repsonses began to indicate a shift toward adult perception noting
movement, color and shading as well as form.'1

.
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Carpenter, H.N. Study skills: Developing picture-reading skills.--The
Instructor, 1964,14, 37-8; 130. . ;--1--1,/

...-,i
,.

so - 4 .. ,
----..-

The ability to scan pictures is not equivalent to the abil ity to tad pic-a
tures and children must be taught to derive meaning from pictkes: Based.Upon
this premise, the author outlines the levels of picture interpretation develop-.
ment and suggests procedures which an elementary school teacher may use to as-,
list sti,udentsbin picture reading. . ::

---,

The three developmental:levels-are: enumeration merely listing the ob-
jects in a picture), description (describing the quality or action depicted in
a picture) and, interpretation (perceiving relationships and making inferences).
However, the author cautions teachers that development through these levels is
determined not'only.by age, but also by ability,"experiende and maturation::

Elkind, D. Developmental stuclkes of figurative perception. In L.P. Lipsitt

/,.. anci H.W..Reese (Eds%) Adyances in Child-Development ana'Behavior.
New York:- Academic Press,'19619, pp. 1-28. .

.

..

In this paper, Elkind considers the meaning of figurative perception,sum-
marizes,a theoretical basis for research into figurative perception as4Offerecf
by Piaget, and reviews some of the research studies conducted by he and his col-
ledgue'S on the development of figurative perception.

. r

;
.

.

,
I

at,
. ,

. Gray, S.W., and Klaus, R.A. An experimental, preschool program for cultur-

ally deprived children. Child Development., 1965, 36, 887-898.
,,.

.
- , L

This article is an interim report of a four -year intervention project for .

culturally deprived children which. attempted to provide anenvironment df poten- 4

tial learning experiences fair 44 experimental subjects through three 10-week
.

summer sessions and weekly home visits throughout the year. The project-footis-

ed on,developing attitudes conducive to later school achievement as well as.
, .

stimulating language development, encouraging ordering Ind clatsification of .
.,.

objects, and aiding in thd development and understanding of the meaning of 1 ,.

syMbola as well as. the discrimination of forms and colors. Picture books were
a major stimulus as the children-were read to, encouraged to look at the pic-

tures during, 'the reading session, a later asked to .discuss the story. 571?-
,

.; !'

ing the first year's summer session, e children were not able'to assess the
meaning of a picture as adequately as Middle-class children of the same age:,
However, tests of intelligence and 1 guage prior to\eschoolentrance 41r).hird .

year of the program) indicated significant gains, Within the experimental groui)
and a reading readiness level comparable to tha9 t oftypical ente;ing firit-'

graders.
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tHagen, M.' Picture perception: Toward a theoretical model. PsychologiCal
. %.,--

V' Bulletin, 19741t,81, 471-497. 1,

4-
Hagen deScribes J.J. Gibson's theory of picturtperception and butlines

the need for 'fur research to systematically investigate, withfn Gibson's
.

model, the ,structural makeup f pictures andtheir eqect on peioeption. The
4

J

basic' elements of pictures. a e described and studies concerning-pictured item

recognition,or,identilicatio and pictorial depth perception (particularly
the use of Hudson's pictorial depth perception test) are reviewed. Jiagen
five tasks Or skills necessary for'successful perc ion'of pictures:

t,

Miller, W.A. What children see in pictures. Elementary School Journal,
1938b, 39, 280-288.

One hundred third grade children viewed six pictures.chosed frol; boCks
suitable for third grade use. The- children were asked to tell the experimenter
"all the things you see in it (the pictUre), what you think when you are look-
ing at it, and what you think is happening in the picture". (p. 282). No time

limit was imposed. The mean identification level per child was one-thireof
the potential k*ers of items within each picture; however, only 19.5% of the
potential identifications, including relationships between the characters in
the picture, were noted by the children. Only in one picture did morethan .
half of the subjects correctly identify the Theme df the illustration. The
children tendtd to view the items within the picture 'In isolation, rather than
as parts of a unified whole. Age and 'sex were not factors. ChildrenpfboVel,
average intelligence identified more items than children of below-average intel-
1igence. !

.4
. ,

, , ,
li''.Travers, R.W. A study. of the advantages and disadvantages of usingsimp -

tied visual presentations in instructional material, Final Report.

USOE'Grant No. OEG-1-7070144-5235, 1969, (ERIC Document ReprOduction. ,

1.Service No. ED 031 - . - '4.
. :

a

0

'Travers re2orts'op three studies he conducted,-namely, the effect of de-'
tail on the recognition of pictured items;- the use of realistic or abstract
illustrations to teach the concept of "half"; and age"differences in picture
perception. .

AoK, ,,.

. ;
I, o' t

14

In the first study, 49 subjects (elementaty school apd college students)
viewed 12 pictures of common objects (e.g., bed, airplane/ shoe):at thrqe dit-'
ferent levels of detail through a tachfttoscope for 6-second intervals. The '
subjects were asked to identify the pictured item after each presentgtion.
Results indicated that increasing detail led to a significantly higherrecog7
nition level. Increasing detail within the outline seemed to assist recogni-'

tion at the same level as shading (depth cues), No evidence was found to Su4-
gest that yqppg, children were more dependent on outline cues than were adults.

..
..,

.. .
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In the second study, 100 nursery school children were taught the meaning

of.uhakf" using either pictures ,of fruit or bak4d goodsi (realistic), or pictures

,ot geometric shapes (abstract). ,The criterion test regdired the students to

identify which ,of 20 pictures (169bstractil0 realistic) depicted one-half,
All of the subjects performed better on th test items featuring realistic pic-

tures'. Travers hypothesized that, -the realistic trainix materials developed.'

skills which were no.t'easily transfered to abstract materialsr-Whereas the shlf"'

StraceomateLals provided .skills which were transferred to .the realistic

JJ . .... .
- .

. .

In the tHird study, 60 subjects (nursery school children,wkindergarteners,
first, third and sixth grade's) vibwed six photographs of common, but f.'

comply scenes. Each photograph was exposed through a tachistoscope f r a
1 -

quarter Qs a second, and then the subject was asked to tell wha he had en.

This procedure was repeated ten.times for each photograph. Th proportion of

errors tended to be larger for black and white pictures:than fo colored pic-

tures, particularly in identification Of themes or motion. ,Younger children

tended to repat the same response over. and over while_plder children expanded

their-perception with each presentation Of\the photogfaph. Motion was rarely

-perceived-by the younger children in comparison to their object identifications.
,... ,,-'

,,... 0

Vbllan, C.J. fects of black and white, authentic and contrived color on

childr s perceptions of,,dynamic picture content; Paperpresentede

at .annual meeting of the Association ,for Educational Communication

and Technology, Minneapolis,, Minnesota, April 16-22,- 1972. (ERIC

-.. Document Reproduction Service No.'_ED 062 822) .

This study investigated whether the suspected superiority -of 'color pic-

s over black and white pictures for compuniscatingsdynamic picture content

was.d to the,realism of, authentic color or simply, tp the presence -of color.

'Ninety ixth graders Viewed 24 slides {depicting 12 static and 12 dynamic

events. Eight of the slides were in black and white', eight were developed

using antauthentic color process, and eight'of the slides depicted contrived

colors. The pictures were balanced with respect to the development p2ocess.

The subjects.viewed'each slide five seconds and then, duririg a 90 second in-

tetvale wrote down what they had seen before .viewing the next slide
L..

.

. .

/0, Analysis of. variance indicated that the dynamic nature of the pictures

were noted withiri authenticcolor slides Significantly more often than within

black and white slides which,, in turn, yielded significantly'more dynastic de-

'scriptions'than .he contrived color slides. The authors cautioned readers not
., .,. 0 5.

to_generalize their results to printed pictures:
4.,

, e ,

P, , ' "V.- Children's Picture Preferences

- 1. 'The typical procedure for investigating Children's pictur prelferences

varies from di laying a series of illustrations and asking th children to
.

-rank or rate the pictures to a comparison by pairs technique;,' whereby, the child-
.

*,0 .
,. . , . 1 I 4 .
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ren choose the preferred picture form pairs of pictures eventually forming a

ranking,of all available pictures. Studies on children's picture perference
have noted that the children prefer pictdres'depictingaction (Hildreth, 1936;.
Whipple, 1953) and involving people,'places, or incidents with which they are
familiar (Waemack & Hendrickson, ,19a4 Williams,'1924).

Other picture. reference studies indicated that children prefer color
over black and white pictures (Bamberger, 1922; BloOmer,, 1970; Freeman &
Freeman, 1933; Hildreth, 1936; Mellinger, 1432; Rudisill, 1952) and saturated
color'overliOt tints (BamLer9er, 1922; Clegg, 1968; Freeman & Freeman, 1933).
Pictures uSipg\many colors are preferred over pictures with fewek colors
(Ansdens, 1960). However, color is more fppealing if it is realistic (Rudisill,
1952; Stwig, 1974; Whipple, 1953), even to the extent that children-preferred
uncolored realistic illustrations over unrealistic colored illustrations
(Rudisill, 1952). Thislreference for realistic over stylistic or'impression%
istic pictures has also been noted by other resew chefs (Clegg, 1968; Hildreth,
1936; Mellinger, 1932). °.°

French (1952) noted that 6 and 7 year old children typically drew pictures
which were classified by even, unaccented, uribroken outlines with localized
color without variations in shading, within the outlines of flat, two- dimens-
ional, familiar objects. The complexity of children's drawings generally in-
creased .with age until, at about 11 years of age, children drew pictures with
sketchy, irregular outlines of variedlemphasis with shaded color,:utilizing
conventions of size and overlaps with attempts at linear perspective to por-
tray three dimensions. Classifying these types of drawings as simple or com-

e plex, French composed 13 pairs of illustrations, with each pair portraying the
''.same scene in a simpleand in a complex manner. hen asked to cipose the pre-
ferred picture from each pair, younger school children preferred' the simpler
i55ctures while older children_preferred the complex pictures. A reversal in
preference from simple to complex illustiations'.oCcurred in the fourth grade.'
Stewig (1974) also found that young children preferred pictures with fewer
details.

r The preference for complexity in older children may be related to their
increased capacity to deal with perceptUal complexity. 'Travers and'Alvarado
(1970) hypothesized that "a child prefers the tost complex presentations that
he &s,able,to organize perceptually" (p. 59). This statement must be inter-
preted carefully, ,howevet,-for Trsavers (1969) also found that whenhighly.fami-
liar objects were involved, second waders displayed anability to recognize
pictorial stimuli at a level comparable to that of adults. ,The familiarity of%
the depictediitems or scenes, as we 1 as the artistic features employed,,, affe "ct

the percepteal complexity of a pictur

- . -

.-/

Amsden, R.tier flildrell's preferences in piciure story book variabaes.
.-

Journal of Educational Research, 1960, 53, 309-312c . *-
-..- '-'-1 '

_
, Sixty children from 3 to 5.ye'ars of age viewed two sets of ten illustra-

tiont. The illUstratibnsswithin,a set varied with respect to colot (black

Z

h
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and whitelkr color(s]), intensity of the Color. (light or saturated shades),

and sVle of, drawing (fanci 1 or realistic). The childr saw pairs of

lustrationsand seleCted th picture.they referred from e ch pair. Results

indicated that_the children's preference did hot differ si cantly 'between

the two Sets. The children preferred darker shades of color, Imore'colors overt

fewer colors within a picture, and fanciful pictures ('depicting personigied
.objects) over realistic pictures. fiaack and white photographs were preferred

over black and white drawings. 4

LIV

BarnBrger, F.E..The effect of the physical make-up of,a book upon child-

ren's selection. John Hopkins'University, Studies in EduOation, No. 4

Baltimore,\Maryland: , John HOPkins Press, 192f.
es.

First, second, and third graders were told a story t1p to a certain poinl,°,

then the children were allowed to examine five editions of books containipg

the rest of the story. The various editiobs differed, in terms of illustrations.

The investigator assumed that preference for an edition indicated illustrative

prefererces. The books were Cinderella, Sreep'ing Beauty; Peter Rabbit, Little

Black Sambo, and the Night Before Christmas. Analysisindicated that the child-

ren prdferTed color pictures over black and white-and'preferred saturated color.
Pictures containing large central groupstWere favored as were pictures employ--

ing ,story-telling qualities and humor. do-significant difference in preferergCe----

due to sex was noted. .

f.
0

Bloomer/. R.H, Children's preference and responses as related to styles

and.themes of illustiations. The Elementary School Journal, 1960,

60; B34-366. ,

k es , . . , - * -,

' This study inves£igated childreb's responses to three themes and three

stylep of illustration. The theme6 were ,la) positive withtaction in progress,

(b) negative with action in progress, and (c).--pOitive without any action, The'

three styles were line drawing,'shhded line drawing, and Color line drawing.-
Fourth, fifth,, and sixth-graders (33 subjects) viewedtthiee pictures repre-

.
senting each style and theme, The design 'balanced the distribution of theme

and style. Subjects Were asked to indicatemhich of the pictures they liked

best'and which og the pictures they liked reast. Then'eath student was asked

to write a story(to tell what was happening in or of the pictures.

v

Analysis indicated that the children preferred the color illustrations
and.disliked the pictures depicting a.negative4soene. Significantly more child-

ren. -chose to write a.,sory about line drawings than about the shaded Or color

illustrations; significantly more children wrote stories about the picture de-
picting a negative event than abo?it.the pictures depicting positive events. The

. 'quality of the'gtory content Was affected more by the'picture' style than by the

.
theine-as stories proMpted by_ the line, drawings were more realistic and had an

organized beginning and end:, .

a.
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Clegg, analysis of the pi7--ture illustration preference4 of prir-
.

kr

mary grade children (Doctoral dissertation, Texas Technological
College, 1968). Dissertation Abstracts, 1968, 29, 1672A. (Universi-
ty Microfilms Nb. 68-17, 544)

'

.Fottr-fourmatg4ed pictures were developed to test children' preference
with respect to intensity of color, artistic style, and characters. The sub-
jects were 450 first, second, and third graders from varied socioeconomic back -,7
gropnds.- Resulp indicated that the children preferred saturated color over
light tints, realistic portrayal of animals over a stylized porr.i.ya.1 of ani-
mals, and portrayal of imaginary animars*ctier realistic portrayal of animals.
_White and Chicago children preferred illtStrations depicting White children
over illustrations depicting black children or a mixture of children. Ease
in ability to select preferred illustrations increased with age. Children
often selected an illustration according to 'the sex depicted within the pic-

.
ture.

Freeman, G.L. & Freeman, R.S. The child and his picture book. Chicago:
Northwestern University tress, 1933.

,

Sixty nursery school children viewed pairs of pictures depipting in ani-
mal and a child (similar subject matter) in differing styles. The picture
styles were photograph, black and white drawing, naturally colored'arawing,
and decorative abttract drawing- Upon'presentation of each pair, the thildre
werefasked to select the illustration they. preferred. Each picture was co
pared twice with every other picture. Analysis indicated that these subjects '

preferred color pictures'over black and white pictures; they also preferred
saturated color. The investigators noted'thatthe children preferred pibtures
with definite outlines, pictures with some detail, and pictures with a border.

French, J.E. Children's preferences for pictures of. varied complexity,of
pictorial pattern. Elementary School Journal, 1952, t3, 90 -95;

Irhirtreeri pairs of illustrations were developed depicting the same scene
in a simple and a complex manner. Subjects of the study were 88 elementary
school teachers and 696 elementary school children froM kindergarten through
fifth grade., The subjects were shown .each pair and asked to choose the illus-
tration they preferred.

I
The teachers preferred the-complex pictures as, for any pair, at least

78%,of,the teachers'Selected the complex illustiation'and 62.5% of t1e teach- j

ers_always telected_the complex illustration. 93% of the teachers te/etted
the more tomplex pictures. 'from a sample consisting of 142 first graders,,-,,.

,

simple illustrationt were selected from any. pair by at least 74% of the childr
len. Over 30% of the first graders always selecte,f the, simple illustration:.
98% of,the firti graders selected more illus:t-attonst Within the sam-
ple,of elementary sdhoolliibildren {554subjects,in grad `k -5), firms and sec-

qt,
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°
and graders preferred the simpler pictures (81%
the second graders), while the fourth and fifth
picturep. This reversal in preference occurred

of the first graders; 84% of
graderg preferred the complex.'.

at the fourth grade.

Hildreth, G.H. Color and picture choices of young children. Journal of
GeneticPlYchology, '1936,_ 49, 4.27-...435,_

Sixteen colorbpictures were divided into collections, each consisting of.
four pictures:' Children from a to 6 years of age (138 subjects) viewed the
collections and selected the picture they preferred. Then each subject was

'Shown the fon-it pictures he had-selected -and- was asked-to-again_se-lectthe-pr
ferred picture. Analysis indicated that the children chose realistic over im-
pressionistic pictures and preferred piCtures portraying actions and pictures
depicting animals.

The subjects again viewed the draWing reproduced ineither color, black
and white, outline., or,silhouette form. The color pictures were preferred by

the ,children. ;Al

B.E.

--but

80
c

t,

Childr n'c interestsin _pictures. Teachers ,126.11ege-Contri-

on to Education, No. 516. NeW York: Teachers College Press,-1932.

a

a comparison by pairs technique, Mellinger presented 821 children.,
in first, third, And fifth grade. pictures balanced with respect to subject
'matter,,Rictute,ptyle, and artistic mediUm. The pictures depicted three sub-

jects: an elepharit, a pine tree, and a girl. Eachwas presented using a black

and white, wing a two-color or using a three-colbr'production process: All

of the pictures were presented in a' realistic and in a conventionalized' style.
Analysis indicated that color piattres were preferred over black and'white and
that realistid pictures were preferred over the pictures depicting a convention-
alized style.

Rudisill, M. Children's preferences for 'color-versus other, qualities in

illustratiow. Elementari78choof-Journal, 1952,.52, 444-457.

.

Five' ypes of illustrations Were selected: '(a) blck.and white .photograph,
6b) color photograph, (c) color drawing realistic in Rim and color (d) out-

ne,drawing realistic in fdrm but unrealistic with'respect to color. The same

subject matter was depicted in'each of ,the'illPs of illustrations. Approxi-
Mately 1,200 students from kindergarten through sixth grgde wee shown pairs
of pictures with the'pair depicting, the same scene in differing types- ofP11.14s-
*trations; the subjects were asked :to choose the picture they preferred-frow

each pair. Each type of illustration was compared to every other typaof 117
iustratron three timesover a six day period: -`

34
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Analysis-indicated that these students preferred the color photograph
over the black and white photograph and realistic color drawings over unreaIi-*
sticicolor drawings. The realistic color drawings were preferred over the
outline drawings; however, the black and white photographs (realistic uncolored)

,were preferred over the e-uhrealistic color drawing's. .

-

1

Stewig, J.W. Children's picture preferences. Elementary_ English, 1974,
51; 1012-1Q13.

The picture variables of 'color, shape, proportiori, detail, and s ce were
investigated i:nthis study with 1,078 school children. The subjects viewed
selected slides and indicated their preferences. 'Analysis of variance revealed
no significant difference in the children's selection due to grade level, sex,
race, or social.class; Significant interactions were noted. The older subjects-
preferred realistic color more than the younger children; significantly more
younger children preferred pictures with fewer details involving few three-
dimensional cues. No'significant differences with respect to shape or propor-
tion selections was noted between the age groups. Children from an upper class

"baCkground preferred slides with less detail and shallow space significantly
more often than middle class children. White subjects preferred-pictures with
realistic color and flat shapes significantly more often than black students-

., _ , ________

Travers, R.M.W. A study of the advantages and disadvantages of using simp-
lifiedvisual presentations in instructional materials. Final Report.
USOE Grant No. OEG-1-7070144-5235, 1969. (ERIC Doc6ment Reproduction
Service No. ED 031 951)

See abstract in preceding section, "Children's 'Perception of Pictures,"
pages 29-30.

Travers, R.M.W., & Alvarado, V. The design of pictures for teaching child-
ren in elementary school. AV Communication Review', 1970, 18,,47 -64.

See abstract in preceding section, "Characteristics of Pictures,",page 25.

<2,

Waymack, E.H., & Hendrickson, G. "Children's reactions as a basis for teaclf-
ing picture appreciati6n. -Elementary School,Journal, 19'32, 33, 268-276.

, . .

,
, .

Fourth, fifth, and sixth graders were presented selected'pictures and told
to select the pictures they preferred. The subjects were then requested to.
write a short essay on-their selection., Analysi4 indicated that the children
se/ectedtheri- favorites on the basis of color, scenery, and interest in' the

r
subjects involved. Pictures which the children could relate in some way with

.
I

, .

- .
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their previous experiences' had considetable appeal.

,.....x...gzhile, G. Appraisal of the interest,appeay
. .

! illustrations. The
. -- --+C ,e .

e School Journal, 1953, 53, 262-26 .o..
, ?k

ted and, fro_m___these______.

texts, 465 itrustrations wee chosen which pzsented from one to four colors.,-
, From these pictures, six booklets were made each. consisting of the selected

illustrations from One.reader. Subjects (150)'with'folirth grade reading 4pil-.
ity;.as measured by the New Stanford Reading Test, were selected; none of the
subjects had seen the textbooks. The children were each presented a pair pf

01- booklets and told to indicate each picturewhich they.felt would correspond'
with an interesting story-. From his indicated pictures, ach subject selected
three illustrations and read the three, stories associated with those selected

illustrations. This procedure was repeated three times; hence each child
vi wed each of the six textbooks.

;

.J.

*z- .

Analysis indicated that pictures which depicted a sequence of action were

ofteriselected. Color was more appealing if it was realistic. Large pictures_--_ ....

were more attractive to the students than were small pictures, particularly if
l' they had a definite center of interest without too many details. Themes deal-

ing with human interest or adventure were preferred over uneventful themes.
.4(

,

-

Williams, F.. An investigation pf children's preferences' for pictures. The

Elementary School Journal, 1924, 25, 11971.26.D
,

Fifthsixth and seventh grade students (939 subjects) isited an,art gal-

lery and viewed a Selected collection of 63 oil paintifigs, colored prints, min-

iatures, tintypes, and daguerreotypes. Each of the children selected the pic-
ture they-preferred by a secret ballot. Eleven pictures received 82:6% of the

votesb of the remaining picture-s, 28 were each selected by less' than 15 child-

. reh, and 24 were not selected by any child. The children seleCted pictures,
.which. portrayed faMiliar places or incidents and, to some extent, had story .

appeal. Pictures unfamiliar to the subjects but presenting scenes whichthey
had read or heard about were also popular. Large, easily distinguished.objects
in the foreground characterized 'the three pictures most often selected by the

children. Instruction had little influence on the selection. A

O

VI.; Depth Perception in Static

Two- Dimensional Pictures

In order to indicate addition or subtraction in dynamic two-dimensional
pictures, it ivnecessary to convey motion of one set toward of away from an-

-1' other set, which may or may not be stationary. In order to do this, many illus-
trators make use of three- dimensional cues to suggest distahce...Howeverenot
all three-dimensional cues are readily interpreted by primary school: children.

.
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Among-'the several devices commonly used to indicate depth are:, (a) fam-
iliar size, (b) linear perspective, and (c) overlap. The familiar size cue i

indicated distance by drawing the larger of two known objects with smaller
. dimensions. This convention is often used i4 conjunction with liAear perspec-

tive as the farther object is depicted on a higher level than the closer ob-,
termed-the-elevatton-CUerT-as measured from the-base of 'the- -----r

drawings, and lines known to be parallel within the object or setting are
';drawn as converging lines. OVerlap refers to the convention of superimposing
nearer objects over-farther figures, obscuring,p0itions of the figures which
are at a distance.

7

cl
,

Much of the research concerning depth perception from line drawings has
centered' around investigations utilizing Hudson's.pictorial depth perception
test; developed for studies with African subjects., The test consists primari-
ly of line drawings of three figures: a hunter, an antelope, and an elephant.
The procedure involves asking the subject to name the depicted figures and to
identify which figures are neater. Hudson (1960),found thatall of the sub-
jects of his study had difficulty perceiving depth from the stimuli, the un-
educated subjects having particular difficulty.. Numerous studies have since,
been undertaken using Hudson's test with different cultural groups'. These
studies indicated that children of most cultures provide two-dimensional re-.
sponses (e.g., Deregwoski, 1968; Mundy-Castle, 1966; Satterly, 1968). At
least one study using Hudson's test, indicated a possible relationship betseen
the level of formal education and pictorial depth.perception .(Kilbride; Robbins
& Freeman, 1968). t

Many researchers have since suggested that Hudson's results may not be
due to the subjects' misperceptions of conventional .depth cues, butrather to
the nature of the line drawings employed?. Their subsequent studies involved
variations on Hudson's test by rephrasing the questions, changing the depicted
animals, and removing motivational influences. Comparison of the subjects'
scores on the revised forms (Omari & Cook, 1972; Omari & MacGinitie, 1974).

-.In a series of studies at Indiana University, the development of child-
ren's ability to utilize size, overlap, aerial, perspective, and linear arrange-,
ment cues had been under investigation. Oh (1969)-showed 20 photographic
prints utilizing one depth cue, to preschool and elementary school children,
asking the subjects to indicate. the closest.object in each.picture. A signi-
ficant effect due to age was noted as understanding of depth'cues progressed
from understanding of length cues to development of aerial perspective, over-
lap and size cues. In a similar study, Baikie (1970) investigated the effect
of single depth cues and combinations of cues on the perception of depth by 5
and 6 year olds. He noted recognition of length cues occurred significantly
more often than recognition of overgep,o,size,cueS and that, Combinations of ,

cues resulted in more three-dimensional responses. Instructicip in utilizing
the depth cues of size,' overlap, and linear arranipment has also been shown .

to be effective for 5 .and 6 year olds when measured immediately after instrue-
tior.1 (Dilawar, .1971).

Other studies have tended to support the research in I diana in the fol-
lowing sense: Preschool children have difficgltysInterpret ng depth cues,,Jaut

ey
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increasing age and schboling has significant impact; during theprimary grades,
children begin to perceive depth in static two-dimensional pictures (Brown,
1969; Jahoda & McGurk, ,1974a, 1974b).

re"

r

. .

.

. 7-B-dikte7-a rA---The_effects of single and combined pictorial cues on the__ _/ perception of depth by chirdrhaged-fitie-and-six-f
,

rom two scio- -A

,economic groups (Doctoral dissertation, Indiana University, 1970).
Dissertation Abstracts 'International, 1971, 12, 1911A. (University

Midrofilms No. 71-11,.362)

Thirty-five black and white pictures, each detricting three.`bb5ect , were .

developed presenting the illusion of depth by the size, overlap, or l'near ar-
rangement cues or 'by combinations of the three cues. The 120 subje s aged 5
to 6 years were shown the pictures in a random order and asked point to the.*
depicted object"closest" to them. Analysis of variance indicated a signii-

,cant.effect due to age, -socioeconomic status, and depth cues. The linear ar-
rangement cue was recognized significantly more'than either the size or over-
lap cues. Depth was interpretedj.n pictures utilizing a combination of cues
significantly more than in pictures presenting a single cue with highest re-
cognition.occurring when all three cues-were present. A significant interac-
tion of socioeconomic status and recognition of cues and of socioeconomic
status, age, and recognition of cues was also noted.-

Brown, L.B. The three-dimensional reconstruction of a two-dimensional
display. Journal of .Genetic Psychology, 1969, 115, 257-262.

A plastid farm set was initially phOtograohed in three l'ilangements such

that the photograph depicted the actual size of the front ob'ects. Subjects,

aged from 3 1/2 to 9 years, were shown the photographs an told to arrange the

items, so that they looked'like the photograph. The first photograph had all
items clearly visible; the second photograph utilized some overlap cues; the
third photograph depicted the Overlap cue, eliminati,ing two of the objects from

'-the farm set. _

A generalsdevelopmental trend was noted through five stages: ,(a) correct-

--ly identifying items but random placement (3 1/2-4 years); (b) arrangement of
items mirroring against or .on the phOtograph (4-5 years); (é) positioning of a
few items determining arrangement of the items'nelr the bolders (4 1/2-6 years);
(d) good correspondence between items and photographs (6-8 years); and (e) cor7
respondence between items indicating qepth perception.(6-9 years)...

Deregowski, J.B.. -Difficulties in pictorial depth perception in Africa.

British. Journal of Psychology; 1568,_h, 195-204..
- I 1 4

A construction test was deviSed which required subjects to build a three-
dimensional geometric model using,a two-dimensional pictorial guide. Ninety-

38.
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six subjects, from the Bantu tribes of Africa were administered both the con-
struction teSt\and 1-Judson's test., Half' of the subjects wete school children
-from 7 to It years of age and half oethe subjects were adults (16-58 years)

. with schooling equivalents to that of the children. Results indicated a sig-,
nificant proportion,of the subjects who gave two-dimens/onal responses on
Hudson's test couldsbuild the geometric model.

Dilawar, M.E. The effects of an instructional session on the perceptioili
of singlesdePth cues in two-dimensional pictorial materials by child-
ren.aged five and six (Doctoral disSertation, Indiana University, 1970).
,Dissertation Abstracts International, 1971, 31, 4551-4552 A. (University
Microfilms No.' 71-6, 845)-

-1"
-

A collection Of.transparencies was developed for use during instruction
of the.interpretation of the single depth cues of size, overlap, and linear
arrangement. Subjects were 112 five and six year olds. Half of the subjects
were randomly assigned to a 20 minute,instructiopal period utilizing the trans-
parencies with individual testing immediately after the instruction. Each in-
structional group consisted of five students. The remaining 56 students viewed
the transparencies without instruction. They too were individually tested im-
mediately after viewing the materials. The test involved identifying the "clos-
.

est" object from each of 15 different, pictures.

Analysis of variance prodedures indicated a significant effect'due to in-,
struction. With 'respect to age, no significInt differende Was noted between
the 5 year oldi who received instruction and the 6 year olds who did no-tire-
ceive instruction; am6ng only the children who did not receive instruction, .

the 6 year olds utilized depth cues significantly more than, did the 5 year olds.
Five, year olds in the instructional group had a significantly higher perceptiOn'
of size and overlap cues than the'5 year olds without instruction. For the 6 ,

V year olds, instruction resulted in a significantly-higher -perception of the
size cue.

H udson, W, Pictorial depth perception in subcultural, groups
Journal of Social-Psychology, 1960, 52, 183-208..

1,

A pictorial depth perception test* was developed; test materials consisted
of line drawings with the three main characters of a hunter, an antelope, and
an elephant. The procedure involved askingothe subjects to interpret the pic-
tures, identifying which of the three figures was nearer. The test was.admini
.stered)to 11 different samples of subjects in South Africa, ranging from-illi-
terate adult mine workers to white sixth grade children. Results indicated.
that those' subjects whose background favofed exposure to pictures scored high-
er on the test; however, all of the4subjects had difficulty perceiving depth,
from the pictures.

A 1

39



A

Jahoda, G. & McGurk, H. Development of pictorial depp perceptipn; Cross-
'cultural replibations,, Child Development, 197,4a, 45, 1042-1647.

Subjects:from Scotland, Hong Kong, and Rhodesia were shown a color pie-

, tune of a landscape involving either an elevation cue, a single lenea per
spective cue, or a double linear perspective cue. In each picture there were

two figuils2a girl and a woman, two women, or two children) inv_a foreground
or background position. Subjects were shown the picture and toid.to place two
wooden figures, from a collection of two largeand two small figures, on a
-green rectangular board as shown by the picture.

Two responses were scored for each subject-7-a size response and a position

response. In"allof the countries, size response scores differed significantly
with respect to depth cues with fewest errors occurring:when an adult was pic-
tured in the foreground and a child depidted-in the background. In Scotland,

size response scores differed significantly with respect.to age while in
Rhodesia a significant difference in size response scores.Vas noted due to edu-

cation level. Spatial .responses scores differed sd.gnificantiv with respect to
age and with respect tq'depth cues in. Scotland, Rhodesia, and urban Hong Kong.
Pictures depicting linear perspective cues had significahtly fewer correct spa-
tial rewnses-than the pictures zith elevation cues for these subjects. In-

creasing age and schooling had an effect on Spatial,responses.

-

Jahodg, G. & McGurk, H. Pictorial depth perception: A developmental study.
British Journal-of Psychology, 1974 b, 65, 14'1-149.

Sixty subjects from four age groups (4-4.1/2 years, 1/2 years, 8-8 1/2

years, 10-10 1/2 years) in Scotland were individually presented a color land-
scape picture depicting two characters: The depicted figures were either two.

girls. two women, or a girl and a'woman; the picture presented a woman in the
-backg.round as the same hel.ght as a girl in- the, foreground. The picture* em-

ployed either an elevation cue, a linear perspective Cue, or a combination of
elevation lineaF perspective and size cues. The testing p2ocedure involved in,-

dividually presenting the subjects with the pictures and directing the subjects
to place, wooden figures (from A collection df two child-size and two adult-size

'
figures) on a rectangular board As indicaed by, the pictures. Both size and

spatial responses.were recorded.

Analysis indidated 4 siknificant.difference.in size response scores due

to. age and depth cues. The and 6 year old children had signifiCantlfy lower

scores than 'the 8 and 10 pear olds. The size response scores for the-pictureth
with alombination of cues were tignifitantly higher than for the pictures with
only the linear perspectiye cue, which in turn was associated with significantly
higher scores than the pictMreS-with only- elevation cues. Age and depthcues

wpre-also associated with a significant differende in sgatiallXesponse scores.

Again the younger children had significantly lotter scores_than the older'child-

ren; also the 10 year olds scored significantly highersthan the 8year olds.

As judged by .thq spatial response scores, the:combinatiOn of depth cues led
_,to less accurate depth perception than either of the single cues; the pictures

with only linear perspectivecues were associated with significantly more cor-
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'iect spatial responses than Pictures with only ale elevation cue.

Kilbride, P.L., Robbins, M.C., & Freeman, R.B. , Jr. Pictorial depth per-
ception and education among &agenda school children. Perceptual and
Motor Skills, 1968/ 26, 1116-1118. .

Using Hudson't test/ the pictorial depth perception ot216 rural schdOi
-Zbildren from 4 to 20 years of age in Uganda was Measured. Chi-square analy-

.

sis revealed a significant positive relationship between pictorial. depth Per
ception and the level of formal education., Subjects with.less education w re
able to perceive depth within pictures utilizing only the dverlapcue.signi-
ficanth more'often than in picture using only-size cues.\

- ,

Mundy-Caktle, A.C. Pictokal dbpth perception in Ghanian children.
International Journal -of Psychology, 19661,-288-300.

The pictorial depth perception of. 122 children from 5 to 10 years'of age
waa measured using pictures from Hudson's test. Results indicate4'thatthe
subjdcts recognized familiar figures but did not perceive abstract relation-.

ships. Only one 'student (age 8) gave three- dimensional responses'to all of
the pictures.

tl

'0

Oh, C.Y. -A study of the development of ChildraW'S,abiliti, to perceive
r depth knstatiec two-dipensional pictures (Do.toral dissertation,

Indiana University, 1968): _Dissertation Abstracts, 1969, 29,'3470B.
(University Microfilms No. 69-4, 793)

A collection of 20 photographs each depictingthree objects 'was developed
portraying the depth cues of 'size, overlap, _linear arrangement, or aerial.per-

--pective. Each of the 180 subjects (5 to 11 years of age) was shown the
tures and, for each photograph, asked to identify the object closest to them..
An lysis indicated a sigbificant difference in resppnse due to age, implying'
a evelopmental trend: Front -age 3 to 5, and understanding of'linearcues de-
va s; overlap size and aerial perspective cues develop from age 5 to 6; and,
by ag- 9, depth is perceived equally well through all foL cues. 4

Omani, I.M., and Cook, H. Differential cognitive cups
perceptioh., Journal of Crosscultural Psychology,

rial depth
321-325. .

,
.

In Hudson's pictorial depth perception test, the subjects are shown draw-
ings and asked questions.Of the form, "Which is nearer the man, the or'the

7" Citing evidence to suggesefthat questions which substituted the word. '

"looks" for "is," "farther" for "nearer," or "you" for "man," may bemoreareadi-
-

1.4
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ly interpreted by children, the investigators,developed alternate forms of

gk
questions for Sudson'etest%-.SUbjects were 40 third gr'aders who'wereassigned

to one of eight oups,using'tkie,vatied forms of "questions. Analysis of vari-:

ance indicated that students wild:were administered the test using the term

03P "farther' had significantly higher 'Scores than subjects' who answered questions

}oncetning "nearer" items. ' r-

,

Omatk,.I.M and MacGinitie,. 14.14: ,
Some pictorial art4acts instvidiet

African chil4;en's pictorial depth perception. Child_Develdpment,

. 1974,-45, 535 -539.

A revised version of Hudson's test was developed which changed the depiC-

te'animals in the pictures to a Low and a goat, rather than an,antelope and ?'

an elephant, and'removed motivational infetences._ Subjects w&te first, third,

fifth, and.seventh graders from three schools in Tanzania. Half of the stu-

dents were-administered the revised form of 'the test. Analysis indicated a

significant difference in responses due to school, grade,"and test version'

with a:significant interactiqn between school and grade and between -grade and °

test version. The first'and third graders found both forms of\_the test to be

difficult, but the revised version yielded consistently higher scores.''On the

revised version, a significant increase in scores oCcurre& with an increase in

grade level; this was not the case with Hudson's test.

.,

Sattetly, D. PerceptUal, representational and conceptual characteristics

of primary school children., British Journal of Educational Psychology,

1968, 38, 78-82. °. f

Two hundred subjects from-sges 7 through 11 were administered a battery

of 15 tests on arithmetic computation, vocabulary, reading,.visual and haptic

perceptu* tasks, drawing, and spatial perception. Hudson's pictorial depth .

perception test Was one Of the tests administered. Results indicated ,that

younger children have two-dimensional responses to Hudsdri's test. Drawings

to, represent space progressed through five stages: 1a) no oxderlli arrange-

ment of qbject, (b) orderly arrangeMent in a horizontal plane bound to a base

line,-(c) attempt at the illustration of depth,using_the_overlap-cue-,! (d)- lin-

ear perspective inconsistently represented:, -AtR0e). depth and space depicted.

,:\71.1-14:tha4.Ef-edts of Pictures on Reading

The influence pf pictures on-,-learning within the elementazy,school

ulum has been investigated within two categories of reading, learning to read als.

words and learning to read passages for comprehension. Studies which consider

..,the_effect of pictures, as an adjuAt to the understanding of the written or

oral text may'suppinsight as to the effect of pictures ,accompanying number.

sentences within elementary mathematics lessons.as in both10:tuations the pic-

tires are intendeeto aid thenstudent in interpreting accompanying symbolic

, material. These, studies may also suggest investigations concerning 'the role

42'
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of pictures in the learning of elementary school mathematics.

Studies by Harris (1968) and Samuels ,(1970) under experimental conditions
,noted that young children acquire sight vocabulary fasterunder 'a word=only
Condition thgn, when pictures and words were used dimultar4ougly. Samuels also
conducted a similar study, within a first grade classroom where,26 students re'
ceived passages to read-With an accompanying illustratiqn,and :26 other students.
r62eived the same passage mithout an illustration. After ,classroom reading in--
stxuction, a pogttest was administered. Results .indioated no significant dif-
ference betviTen the two conditions for better ,readers. However, poorer read-.
ers in the no-pidture condition learned significantly more words than the/Poor-
er readers in the picture condition; the presence of an itiustratibn. seemed to
interfere with the acquisition of sight vocabulary among poorer readers.

, ,.. .

Samuels'. study under experimental conditions taught the students to read
a list of four unrelated words. King,and Muehl (1965) also investigatekthe
`influence of pictures on learnini,,Sight vocabulary. ,They found, as did Samueld, .

that 'beginning readers who were taught to read a list of four unrelated Words - ."-
using. only printed word cards. were more successful than were stdents who were

'taught to read the words.when pictures were present. However, they noted the
opposite trend when the subjects were asked to read a list .of similar - words.
Teaching methods involving picture -word car were more effective for learn-

citing to read similar words than was instruoti n using only ,pr-inted word cards.
lop.

Miller (1938a) and Weintraub (1960) investigated the effect of pictures
in basal readers on comprehension by primary sotiooli children. Miller matched,
first through third graders within their classrooms with respect to reading .,,
tests scores. Half of.ot students- in each clessroOm received the adapted..

basal, reader while the o er students received the same reader with all the
illustrations covered._ A on 'semester of initrUction; a reading compre-
hension 'test and g.n a ent, test were 'administered. Analysis indicated

in eno significancy differen n ors pn eittier.test,pg,tweert the piCture and the
.

_- . . .nq-picture groups. How e , t e-.,resuitt4 rririas'.P.reba. interpreted ;int., ter" of .
Miller's comprehension test hi 1.1;, equirgta tEe lfiren to Seleq ,written words
or phrases when.spoken.by the eacher, to con:4, osenteifcek,.to .d.isirttify ex-P. -
traneous-words,; and to sequence events. Weint,Vnti) constructed e.:.mitAiple-choice
examination to measure. second gradtrs' limptehens,icin of- rge,stor,r-ts from their. .....
basal reader. The students read the Stories with ii. w t, an' &bmpanying pic-
ture or viewed_only 'the illustrations without theOtex Hig .clitadicatd that '

1studehts in the norpicture condition" had higher .confpr en§ion scores: ' ? -e-

Strang (1941) had fourth thrOugh sixth graders
illustrated, half were not) and, after reading ea
tions designed to measure comprehension. He found
scores on the illustrated passages were higher th

. ,. .

d vix 16..sAgeg' (half were
;passage , oariswPr four ques-
that individual, 'comprehension

n on. th4n6Ai.iludrated pas-,sages. Unfortunately, ,Strang did- nOt control for order of prese ation effects;., '-
the illUstrated conditiCn always succeeded the non-illustrated n ition. In a
later series of studies, Vernon (1953,.1954) found in contraAt 'to Strang's re-
sults, that 'illustrations had littfe influence on the recall pr cpmpiellenSion of

raesages.
x

.Y. it* " .
, ...

O
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Koenke(1968)- investigated the relationship between a picture and compqr

hension of the main iddatoela Paragraph by third and sixth graders. His treat-

ments varied the Presence of. an accompanying picture, as well as the type o& di

rections concerning the presence of the picture. Neither the presence of the

pictures not-explicit directions referring'to the pictures had a significant

effect on the students' ability to state the paragraph's Main idea. In a re-

lated study, 'again with.thirdand sixth grade subjects,. Koenke and Otto'(1969)

investiggted whether pictures referring to the main idea ''of the paragraph or

'pictures relating to a specific section of the paragraph influenced students'

comprehensiqn 4-the main idea of a Paragraph. Analysis indicated that the

P4esenceOf an accompanying picture yielded significantly different compre-

: hensiyon scores for the sixth graders, although the type of picture had 'no sig-

t effect. No significant differences were noted for the third graders;10-

ho , the third graders were all reading paragraphs assessed at the fifth

onsiXth grade reading level.

In order 'fo.investigate e possible interactibn betWeen children's read-

ing ability and the mode of pre entation (printed words or piCtures)', Levin

(1973), presented two stories fourth graders classified by their level of

reading achieveXentr The'st dents received either picture sequences or writ-

7 ten.passages, (viShal image .instructions were also given to some of the sub-

jects) and ther:Completed reedingocomprehension test,. Results-did not indi-'

cate a significant interact4.onbetween reading level and mode of presentation

rior was a significant difference in comprehension noted petween the picture

and printed storv2presentations.

A later study 517 Rohwer and Map (1975) investigated the ,effect of pip-
tures ,ana prihtion learning orally ree'ented prose as well as the influence

of socioeconomic-statul (SES). Analysis of the results of a true-f-alse test

indicated that the accompanying picture,presentatiln resulted in higher comp:-

rehension scores than the accompanying printed presentation. A significan

-dif6rence due to SES, and a significant interaction between SES and pres ta-

tion modewas also found.. NO significant difference in scores between low and

high -.S S subjects was noted within the picture presentation mode.;. however, with-

in the prpoted presentatiOn treatment, subjects with a high SES rank averaged'

82% On comprehension whereas low 84S subjects averaged 57% correctalmost at

-chance level.

One further series of studies has Investigated whether the construction

of pictures to,illustrate a story by children or the observation of thecon-

- struction of- such pictures will facilitate the learning of written passages.

4esgold,- Levin, Shimron, and 'Guttman (1975) found in their initial study that

..'constructing pictures to depict the story which had just been read did not're--.

suit in an increase 8trecall of the story by first graders, In fact the sub-

sects in the picture-construction treatment were not as successful as the con-

trol subjects on the recall test. Hypqthesizing,that.this seaming-picture

interference was due either to the amount of cutout material for constructing

the pictures or to the experimehtal p'?ocedureS, which prevented -.the' slab'ects

from constructingfrom copstructing their picture until the entire story had been read, e-

seachers systematically varied these factors in follow-'-upatudies. Anal dis

of the results of this series of experiments indtbilWed that an illustrat On.

activity assisted comprehension of written passagesfor first graders when

WO,
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the chOicii of items for the illustration was not.left to the; child.

Harris,'L.A. A study of the rate of acquisition and retention of interest-
loaded words by low socioeconomic kindergarten dhildr8n (Doctoral
dissertation,'University of Minnesota, 1967). Dissertation Abstracts,
1968, 28, 3556A. (Universitir Microfilms No. 68-1, 6271,

Two, word lists were constructed consisting of either four words judged as
being'interegt-loaded for girls'or four words'judged as being, interest- loaded
for boys. A word was assessed as being interest- loaded for one sex if it was
identified as being 'appealing by at least 80% of one .sex and less than 2515.' of
the other sex. Kindergarten children (240 subjects) were individually pre-
sented four words to learn under one of two conditions. In the visual-auditory,
condition, theildren saw the words, heard them read by an experimenter, and
repeated, the words; ire, the visual-vistial-auditory condition, the ch2I1dren simi-
larly*fleard and Defeated the words only they. saw picture-word cards. Ohe day
after attaining mastery of the words, theapord cards were presented to the
children for identification. Analysis indicated that the method of presenta-
tion affected initial acquisition, as'the word-only conditiori had_higher fates
of acquisition; however, retention was indepepdent of sex, word appeal, and .

presentation mode effects. _worn

a

King, E., &,Muehl,,'H. Different sensory cues as aids in beginning reading..
Reading Teacher, -1965,-19, 163-168.

n

if

Kindergarten children (2v subjects) were taught to read a list of fOur
similar words (doll, ball, bowl, bell),. or a 'Mist of four-dissiMilar words

'(gate, drum, nest, fork) under one of five instructional gonditions. The con-
ditions were: picture-wOrd'cards mix, word cards with an.experimenter read -
ingthe words tdthe subject, picture-word cardatwith experimenter reading
the words, word cards withan experimenter reading the Words and the subject
repeating the words, picture -word cards with an experimenter.reading the words
and the subject repeating the ?ords.

a

4

Analysis indicated that similar words were more difficult to learn as the.
mean,number of correct responses for similarwofds was significantly less than '

- the mean number of correct respon+ for dissimilar words A sicnificant.in-
teraction between word type and learning rate was noted 'as dissimilar words.
were learned at a faster rate. Similarewords were learned more effectively
with picture-word chards: dissimilar words were learned more effectively with '
word Cards. ? , ' . ' 'Am.

MI,

4 dr'

4
Koepke, K. The effects of a content-relevant picture-on.the comprehension

of the main idea of-a paragtaph--(Technical,RePort No. 86). Madison,
Wisconsin: University of WisconOin, Wisconsin Research and Development

.

ipmf
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Cen tef for Cognitive Learning and theLaboratory for Research in 12isic

- Skills, June, 1968. (ERIC Document Reproduction Service No. ED.024 540)

Three passages, each consisting of four sentences, were authored_and then

rewritten to be suitable for the first, third, and sixth grade reading levels.

An accompanying picture was developed for each passage. The picture-passage

.
relationships Were similar in nature;, however, the passages did refer to differ-

ent topfeg. Four.teatments were compared: paragraph only, paragraph and piic.4.

-tune without expli"tit directions to refer. to the picture, paragraph and picture

with minimal directions tO.19ok at the pictures, and paragraph and pictures with

:directions to study the picture. The 192 third and sixth grade subjects each
o. read three passages. Half c5f- the subjects in each treatment read passages

which were, assesseii as being at the first grade level'whilethe other siabjects

fead passages constructed for their gradetlevel. After heading each passage,

the students were asked to state verbally the main idea of the paragraph.' An-

alysis of the results indicated,that neither grade, sex, or the presence of

pictures had a significant effect. No significant difference in respontes was

,noted between the groups with specific directions referring to the picture and

the picture-paragraph group without specific direction concerning the picture.

...

Koenke, K.,
IL,:
cxOtto,. W. Contribution of

.

pictures to children's comprehension

of the main idea in reading. Psychology in the Schools, 1969,.6, 298-

302. (

... et-

4-\,--:,%Three reading passages were developed each consisting of 15 o 17 sentences

at either the fifth or sixth grade level. For each passage two black and white

pictures were developed.; One of the pictures conveyed the Main idea of the pas-

sage, and the other picture depicted a specific aspect of the passage. giJojects

were 180thre.-and,.,sixth graders. Treatments were, as follows: passage 'only,'

ptssage and specific content picture, passage and main idea picture., After

readi1g each passage, the students.were-asked to state the main'idea of the

passage. 'Analysis indicated thlt for sixth graders, the presence of 'pictures

had .a1S7,-10.ficant effect on responses; no significant difference due to the

presence ofTi.ctures was noted for the third, graders. However, the younger

students in all three treatments wereypported as having difficulty reading

passages above their grade level. The type of picture had no significant in-

fluence on the responses of either the third oil sixth graders.

. :. .

Lesgold, A.M., Levin, J..R., Shimron, J., V'GuttriLan, J. Strategies in reading ,

& comprehension IV: Pictures and young children's learning from oral prose

(Technical Report No. 328). Madison,- Wisconsin: University of Wisconsin,

Wisconsin ,Research and Development Center for rcagnitive Learning,
.

-Pebruaryf'1975.. * A0 .. .-

v. .

This report concerns a series of four studies investigating the possible

re Zationship between, learning written passages and constructing or observing

,
the construction 9f picturesto-depict the event descr4bed'in the passages.

46
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,

In the first study, 24 first graders were orally read five single-epitode<
sto es suitable fof the., age. They were told prior to the reading that they
would ter be asked to recall what had happened in the,Atories. Half of the
subjects were_uesented,a collection of cutout materials after each sto'ry and
_were given two minutes in which r

---,

construct a picture to illustrate the story.
The remaining subjects were give a' ontrol task during this two minute inter-
val. After each of these intervals,* subjects were .administered the recall

, task befare hearing the next story. A sco 1,p4 procedure was devised to rate
the exactness of recall and the appropriate pl ement of the cutout . ,Analy-
sis indicated that the control group recalled sig 'ficantly more opositions
.(32%) than the pi,ct6re construction group (21%1. The was a p itive rela-
tionship between Verbal recall and picture adequacy; how r, lets than half

, of the constructed illustrations conveyed. the main idea of passage.
4'

r

A follow-up,study was then conducted wl.th 48 first graders. this
study, half of thd subjects in the picture treatment constructed an it sutra;

tion after each sentence of a passage; the4emainder of the picture group con-
s4eructed.their illustrations after hearing theeentire stot-y. Similarly, th4
timing of the control tasks varied. Also the children in the picture treats 'b

ment received only those cutouts, necessary to construct an illustration for a
o given sentence or passage. After each recall task, thetchildren were-also

:Asked a westion about each sentence of the paragraph. Analysis indicated
that timing had no effect on the responses to the recall or the short-answer
questions; however, scores were significantly higherVor subjectt who performed
the illustration activities. Almost no inadequate illustrations.yere'construc-

.

ted.
-I.

In a third related experiment, 24 firstgraders either observed an adult
,construct pictures after the adult read aloud each sentence of a passage dr
the first graders constructed thir own illustrations. No significant differ-
ence in recall was n2ted between tIe,:groups. 1* L\

N
I n

.

A final study randomly assigned 36 first graders to three conditions.:
, .

acqo
picture construction by=subject after each story, observation picturd con-
struction after each story, and cOntrol. Background and cutout, iims for`all

three storieg were available; hence the picture construction group had to se,-
lect appropriate figures.as well as construct illustrations. Analysis of. the.
results indicitedvno significant difference between the groups on free recall
responses, but the children in the picture observation trea.hment-scored signi-
ficantly higher, on the short answer questiops than either of the other treat-
ments. . 4;.

O

Levin, J.R. Inducing comprehension in poor readers: °A test of 'a recent
model. Journal of Psychology, 1973,'65,

.3.4.,
Two stories, eachconsisting of 12 "sent4nces, were authored. r each-

,sentence of the passages, a cartoonlike color, drawing wascdrafted. ubjec4 ,

were 54 fourth graders classified by, their achievement on a standardized read-' ,41

ing test and their teacher't ranking of their classroom reading achievement.
One-third of'the subjects viewed the two.sequences of drawings. The remainder.

.

'.f ,
'4,

. ,
. .
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' 'of the .c read the printed stories;, of these subjects also received'
.

visual imagery instructions: Thirteen questions concerning the content ofeach

,'story were then administeled., Results indicated that "goad" readers scored
. --
. significantly.higher on the comprehension test than did "poor" readers, but

that :there was, not a significant interaction between reading level and mode of

. . presentation. No significant difference in comprehension was noted between the
, :

, picture and printed story presentations; however, those subjects who received

,imagery instructions had significantly higher scores than those children who

. read the passages without imagery instructions.
..ft

403)4, r 0
. ___---;' ..... . o Ss,

........---

W.A. -Reading with and without piOtures'i '\Elemenery-School Journal, °

1938a, 39, 676'682.
°

First, seco nd., and third graders (600 ,subjects) ah three elementar schools

wert/administere'd a.reading test and, on the basis of their score,, mStched with-
,-

their classes. Half.of.the children in each grade level had,basal'readers

'with all of the. pictures covered; the remaining students had the Same reading

text with the illustrations visible. After one semester, a standardized reading

.
achievement test and a comprehension test developedby the investigator was admi-

nistered, Analysis of the test scores diti not indicate a significant difference

between the twp reading onditi4ns. However, the ,comprehension"ttest was unique

. as/the procedure rewired the chfldren:
.

To choose; from a group of. words, a word spoken,by the teacher; 'td se- .

.lect a phrase from two phrases when one was. spoken by the teacher; to'

cross out an extraneous word from a group of'three words; to complete °.

a sentence after_reading a paragraph; and-to put in proper sequence -

the happening-recorded in 'a paragraph to be read. (p. 678)
.

"' 4

A

CI 1

Rohwer, W.D., Jr., & Matz, R. ;Improving aural comprehension in White and'

in black children-. Jouxnal of Experimental Child Psychology, 1975, 4,

19, 23-36. '

'
_

Thee passages, judged to be at a level suitable for all .128 fOtrth grade

.subjects, were ora;ly presented via an audiptape. The subj cts simultaneously."
viewed a sequence of16 slidespresenting either-printed- ntenceslor pictures._

_

Each of these slides depicted Prior information from ,passage. plus new in- ..,,

*--- formation just ISeing reVealedoin the oral presentation; hence,.the finalslide . 4---) f

presented the total passage in either a printed or apiAure.form. After each

passege, the subjects were individually presented wi 12 statemqhts to be jud-

ged as true .pr false in terms .pf the Passage. This to ing occurred under two

conditions; in one condition_the passage wasavatlable fo referral, in-the

'other the passage was not present.
. ,.

_

//

... ',AP

knalysii indicated.that the'accompanying picture treatment,resultp0 in sig-.

:.

nificattly higher scores than did the 'printer, for both high and

lOW SES groups.' No significant effect due to testing conditions was found., .

.

A signifiCant effect due to ats and an interrelationship )ietween St8,and pre-:

/
.. It

-...

.

epa,
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fr

'sentation mode was noted. .White subjects ranked as within a high SESaVeraged
81% correct. However, within the pri;ted presentation treatment, white sub-
jects ranked with hi41 SES averaged 82% on the comprehension whereas black'
subjectS.ranked as within a low SES averaged approximately 57% correct.

'-;,

Samuelb; S.J. Effects of pictures on .learning to read, comprehension, and
attitudes,. Review of Educational Research, 100040, 391-407,

. r.
.

. °

ThiS_xeview of literature' presents results of several 'studies investigat-
ing the effects of pictures as aids within reading instructions.: Samuels' own
-tudy dealing Oith'kindeigarten Children,4d fikst graders is also summarized.
Thirt"indergarteners were randomiy assigned to two grouptwhere they learned
to Teed four words (boy, bed,. man, car) . One grOlip was. instructed using only
the,p'rinted words; the other group was instructed through the use of pitture-
word cards. During-the testing situation,'the Children were asked to read the
words when no pidture was preset: The no picture group excelled. A similar
study was Conductea...4ithin a first grade classrodm'using 26 matched pairs of
Students with- seven months of .reading instruction. half of the subjects re- .

ceived a booklet containing a.passage with an illustration;:the remaining stu- .

dents- reeived a booklet containing only the',paS8age. A pdsttest after Class-
room instruction did not result in significantly differerit scores between the -

two groups for betterc,read4S. Howel,er, among poorer readers, the no- picture
group had learned significantly more words-than the picture-word group.

111 lk
.

4

0. ' . c .
). .

,
.

Straig, A.M. 1A study of gdins and lbsses.in'.cOncepts as'indidated by .

pups reading scores'afterthW addition of illustrations to read-
ing material. Unpublished de,ptoralidissertation, Temple UniVersity,
1941.

I ,. ,
. .

.**Eighteen original Stories Were drafted, six stories each at the fourth,
. -v-flfthy', and sixth grade reading level: For each story, five multiple- choice

,.
questions were0.1s6 drafted to ... assess reading comprehension. A photOgraph or
a-shaded black"and.white line drawing to illustrate one aspect Of eacla story ,100:

lwas consttucted. The fourth, fifth 'and sixth grade subjects were matched ac-
cording to reading-ability. Each of the students read three: of the stories
without an illustration arid, several weees later,'''reae the three remaining. ,'
stories with an abcompanying illUgtration. .The,Presepce of a picture tended_
to increase the, time necessary to complete the tests for brighter students : ,

while decreasing the time for slower students. The indiv flprehensioii

scores,on illuttrated passages were usually Iligher thaleon the or-iLlustraled
passages. .,

R.

Vernon, M.D. khe/eh6truction'of children by pictorial illustration..
-British 'Journal ofTducatibnal Piych.e.ogkA 1954, 24, 171-179.

Two passages.were drafted; one of theabassages had pictures Interleaved.

49',
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with the text, and the other passage had no illustrations. Twenty-.-feur subjects,

aged 11 to 12 years, wereindividually asked six general questions after reading.
As ..'ned by the responses,:the pictures had no effe on -the thildren's un-

rstanding. The passages involved
1111

may have been diffic for the subjects to

similate. .

In a later Study, 60 subjects (10 to 12 years of age) listened to the read-
ing of three passages while viewing one of threetypes of illustration,presenta-

-, t4ons. Either 10 individual pictlires were presented at the approMriate point
during the °reading or else three or four drawings or photographs were present
during the entire reading: No significant difference due to'illUstration type
was noted oa,.,either comprehension or'recall of the-verbal material.

I ./
"yernbh,,M:1),. The value of .pictorial illustration. British JOU4hal of- .

EduAtiOhal Psychology, L963, 23, 180-187.,
. r

.
-4, Thirty-eight subjects from 16 to 18 years of age each read two passages.

The'first passage was written in.a popular style with four accoMPanying photo-
graphs; the second reading waSascientific isn-nature with graphs: After .a 10

. ,
-4,,

.

minute interval, a moan. andcomprehension test was administered. This pro-

.cedu4re was repeated with 24 other -subjects'fiai 15 to'16 year's of age. Only

-', some of these subjects received .the passages without illustrations.. No signi-
ficant difSerencer.in scores due to illustrationi was'indicated.,

'
. ,

. :

. . .

Weintraub, S.. The effect of.pittures. on the comprehension'of a second grade .

\J 1
basal'reader (Doctoral dissertation, University of Illinois: .,at Urbana

.1960). Disdeitation, Abstracts, 1960, '21, 1428A lUniversity Microfilms

''. No. 60-4, 0}.6) \--
, :

.

. .

.
., :,

Three classes of second:graders read stories from their basil readers un-
der one of threejtreatments: pictUres covered; picture only, text covered;,

text, and pictuteS intact. After reading, tha....subjects were administered a mul-

tiple-choice testX8Jveasure :their aomprehenbion: Data revealed that the text
r .

, only group had significantly. higher comprehension scores ,than either the picture
only or text and picttire group:. A

i

T21,

,
. 40

VIII. Pictures and MathomatIcalProblems
. . . .

I

-

: '.
. ..

Very little.Tesearch concerning the effect of pictures on the learnihd-of
..,

primary ,mathematics has been conductedtiOne study concerning the possible re- -

° lationship.between first'grade childrep's ability to interpret mathematical
pictures -as a story and their ability to describe the pictures pya nUmber'sen--p

litence has_been located. Other research reports concernIng pictureS and mathe-
matics learning halve dealt'not with prithary mathematics, but with the effect df

- pictorial representationS'onistudents' ability to solve typical ninth grade.a.1-:
. .

'.gebraz wor&probleMs. .
,

, 4.

'
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YIn 4971, Sherrill investigated the effects of varying presentations of
mathematical word problems upon the problem solving ability of tenth graders.
He developed three forms of a test: one form provided only written probiems
one form provided written problems with an accurate illus,tretion for each
problem; and the third form provided written problems with inaccurate illus
trations.4 Analysis of the results indicated that.written problems with ac-
curate pictures led to higher scores_ than written problems alone, which were .4k
superior tb written probleMs'in conjunction With distorted pictures. However,
a significant correlation between problem Solving ability and IQ, reading
level, and previous" grades in mathematics was alsonoted and may'limit the
extent tO which this ranking df problem presentation may be generalized.,

A later study by Kulm, Lewis, Omari, and Cook .(1973)investigated the
reiati4ship between aptitude and methods of problem presentation. Ninth .

grade subjects were randomly aASigned to one of,five presentations: textbook -

problems, student generated problems, pictorial problems, textbook problems .

with Pictures, and student generated problems with pictures. Each condition
presented 10 problems varying only the method of presentation. Analysis.re-
;,* ealed a significant correlation between IQ and problem soling ability among
the methods of presentation. Students within to low IQ (below 110) were able
to identify and use'the correct method with wrikten textbook problems signifi-,
cantly more than with any of the presentations involving pictures; textbook

problems'with'pictures were significantly less effective than.any of the other
presentations. No significant effect due to problem, presentation was noted
for the medium or highIQ groups in termsof identlfication,and use of correct,
problem solving methods,

I

In 1960, two Soviet studies investigating the influence of pictures and -

# diagrams on arithmetic,problem solving mere.published.. The problems,uSe in
these. studies-ere typical of thg prbbiems in'4merican.first-year algebra text'-
books, suchas mixture' problems or rate problems. However, the'Sviet
matics curriculUminCludes these problems during the firSOfive or Six years to-

of schooling to be' solved without the use of algebra. ,

0,
. .

Botsmanova (1960a) conducted an investigation to assess the effectiveness
of three types-of pictorial aids onlroblem solving. The pictures were clL1/4-1.

sified as object-illustratiVe pictures (no mathemat4calstructure), object-
analyticalpictures tmathematical,_Structure portreyed), or abstract spatial
diagrams. She assumed that.if,apicture 'was used in "the prbblem sdlving pro-
cess,.the student should be-able to'reproduce or describe the picture After ,c

Solving the problem. First_ through fogrth.graders were given a problem with
an accompanying picture to solve. AnalySis of the data revealed that many .

students were able to reproduce adequately analytic pictures, with a
er percentage of students able to recolledtAllustrative pictures.' A related
study'bY'BotSMano-ve indicated that most' of the second,' third and fourth grad-
ers sampled solved problems,pebented with an analytic picture in a,shorter
time than problems'with illustrative piCtures. .

- ,

A

A second investigation by Bot§manova (1960b) considered the role,of'graph-
.

ic,diagrams in probleth solving. She found that students who received ptoblem
solving instruction involvingthe use of gtaiphic diagrams were more successful
at problem 'solving than were students Without specific problem.Solvinginstruc-

,

"-4.

. ,
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t,on or students whose problem solving instruction did notconsider(iraphic.,,,
e diagrams. . . -

The students who paracipAted in these Soviet studies were first through
fourth graders (approximately'8-to 11 years. old), buttheir mathematics curricu-
lum was not the elementary mathematics curriculum used in the United States.
Results of these studies should not be generalized to the.teaching'of primary
schobl mathematics in America.

A study using illustrations derived from American first grade mathematics
textbooks was conducted by Campbell (1976). This investigation considered
whether there was a relationship between first graders' ability to tell a story
about a dynamic picture or sequence of three dynamic pictures and their ability
to describe the picture(s) by a number sentence. The artistic variables charac-
terizing -rthe pictures.were controlled. Statistical analysis revealed that nei-
ther drawing style,nor the number of pictures had a significant effect on either

»the level of assimilation'within the stories, the peirception-of motion, or -the
number sentence' responses., A significantly higher Avel of number sentence re-
sponses were given by students who selected:a mumber sentence card than by stu-

S dents who write number sentences. Also, initially viewing and interpreting se-
quences provided a learning experience to significantly affect the interpreta-
tion of single pictures. No educationally significant correlation was noted
betwedn story response scores and either..the number sentence scores or the mo-
tion perception sores. , ___

S.

...-..,,

. .

Botsmanova, M.E. (The forms of pictorial visual aids, in 'instruction ins.'

. :arlthmetic.problem solying).-In J.W.-,Teller,(Trans.) & J.*Kilpatilck
& I. Wirszup (Eds.),Soviet studies in the psychology of learning and
teaching-mathlmatics.(Vb1. 6)..' Pasadena, California: A.C. Vroman,

1972.' (Rerinted. from Reports 1Doklady] of the Academy of Pedagogical.
_Sciences of, they RSFSR, 1960a, 5.) . , . '

,..
,--77..7 f, ,

Three stuclies were Conducted comparing the ef?ectiveness of three forms'of
.

illustrations for problem solving. The forms were: . -
-..

0

'(a) Object-illustrative pictlgesThich portrayed the objects reflected
in the problem,-iiuedid not reflect the mathematical structure .of
the p&blem. 44

. ,

(b) Object-analytical pictures which portrayed the objects mentioned
in the prOblem arfd reflected the mathematical structure of the

. problem.
.

.

(c) Abstract spatial diagrams which- ortrayed numerical relationships.

In the first study 137 students (grades 1-4) were presented wh a problem
and an erialytic or,an illustrative picture. Aftersolving-the problem, the sub-
jects were asked to reprodlice the picture. Illustrative pictures were repro-

ducedby a lower-percentage oLstudtnes than Were the analyticIaCtures, Often e

4



the children's reptoductions presented analytic pictures in a more simplified
form.

.
Forty-eight studentsin second through fourth grade were given Brqblems to

solve with analytic or illustrative pictures. At first,lmost opi the students
did ndereferstO the pictures but,'aS the students continuediworking on the
.problem, the analytic pictures were re-examined unlike the illustrative pie-e.
tures-1' The problems with analytic' pictures were solved in a Shorter time than
the illustrated problefig.

A third studycompared the use of object-analytical pictures and graphic
diagrams: Twelve third 'and fourth graders were 'asked to solve two probleins
aloud; the'problems were balanced With respect to accompanying picture type.
Nedifference was noted as most of the students.Md difficulty solving the

'problems.,

.t,

Botsmanovai Trap
lems.] 2ri J.W.

Soviet studies in the psy6Ology
' (Vol. 6). Pasadena, Califdrnia:

Reports (Doklady] of the Academy
1960b, 6.) ,

0

Twelve third graders were selected as.sUbjeAs for this study. .Four Of
the snippets had 10 experimental problem solving lesSofts teaching the use of ,

graphic diagrams over a the month period. Four Other subjects also had' 10
problem solving sessions without giiphic diagrams. These students formed the
first control,group. The remaining' four students had the usual clasitroom,in-

. ,struction; they were.designa ed as the second control group.

c analysis in solving arithmetic prob7
Kilpatrick.'&4. Wirszup (Eas.),

of learning and\teaChing mathematics
A.C. Vroman,' 1972. Reprinted from
of Pedagogical Sciences ofthe.PSPSR,

After the instructional' eriod, the 12 students were given three problems
to solve; if their solution was incorrect they were instructed tb try again

,Luntil-ft was correct. .The first problem did not have a diagram but the sdb-
'jects were given 'a hint to` draw. The se0Ond problem also had ,no diagram and
no,hint to construct a diagram was given. The third problefa.was presented
Wit iagram,- All of, the subjects in the experipental treatment constructed
dia ams for the first two probiem.;; each of these.students Was able to even-',
tual y solve the three problems. None of the Students in the control 'group
were able to OrSolve the'first problem despite repeated attempts. The second
problem was'kived Correctlyloytfive-Of the control students, and the third.
problem was solvdd by four of the control /Students.

e . ,
. 4 . . .

Campbell, P.J. The role of pictures in first grade children's-perception
- of mathematical.relationshi s: Unpublished doctoral dissertation, The

Florida State University, 1976!- . .,.,

- ,
. .

A.

This study investigated the possible rRlationskip between children's_abili-
ty to tell a story about a pietilre and:theiriability to-describe the picture by

ii
' . ', .

. .
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a number,sentence. Further, the efficts of the form of a drawing (realistic
versus stylistic), the number of pictures (single pictures, sequences of three A

_pictures, or a combination of singlepictures and sequences), and response con-
dition (choosing a number sentence versus writing a number sentence) on first
graders' interpretation of mathematical pictures were studied. Ninety-six
first.graders were individually presented a set of 10 pictures, 16 sequences,
or 5 pictures and 5 sequences and, for each illustration, -asked to tell a story
that went with the. picture(s). The subjects were then requested to either write
or.choose a number sentence for that picture or sequence.

O
Analysis indicated that neither drawing style nor the number o2=pictuies

had a significant effect on the level.of assimilation within the stories, the
perception of motion, or the /lumber sentence responses. Students who chose
'number sentences had significantly higher number sentenceratings than students
'who wrote number sentences: Initially viewing and,interpreting sequences did
provide a ,learning experience to significantly affect the interpretation of sin-
gle pictures. No 'educationally significant correlations were noted between the
story' response scores anc).\the number sentence scores', the motion perception

, -

scores, or the KeyMathscores.

Kulm, G:, Lewis, J.F., Omani, L. eCobk, H. :'The effectiveness of textbook,
student generated, and pictorial-versions of presenting mathematical
problems's_ Paper,pesentgd at the annual meeting of the American Edu-
-cationalReSearch Association, Chicago, Illinois, April, 1972.
(ERIC Document Reproduction Service No. ED 062 l3.99-

Ten. word probleOS from algebra and pre-algebra textbooks were selected.
These problems were termed the textbook problems. Pictorial versions of these
problems' were then constructesfwith dnimal verbal content. Six algebra stu-,
dentS were given 'the pictorial Versions and .asked to construct theii own word
problems based oritthe pictures. These were termed the student generated prob-
lems, Using thesthree sets of problems, five problem presentations were de-
viseth (a) textbook prZlems (b) student generated problems, (c) pictorial
problems,_ (d) textbook problems with.pictures,(e) student, generated problems,
with pictlires. A

Ninth gradirs (116 subjeCts) were randomly assigned to one of the five
presentations. The students saw each problem for one minute; during that time
they could take any notes they needed.' Then the roblem was removed, and the
students ha three minutes to solig' the problem of e the next problem. was-

presentedr, Analysis indicated a'significant corr tion between IQ and identi-
rfication and use of a correct problem solving strategy. LOW IQ students (below
.110) hariignificantly better methOd scores on the textbook' problems than on .

any of the presentations involving pictures. The textbook problem with pic-
ture Presentations was significantly less effective than any of the other:pre-
bentations. Medium. (110-119) and high (above 119) IQ groups madeAkignificantly .

mor sketches than the low IQ gouP. In terms of identifiation and use of cor-
ove method, no significant effect due to problem presentation was noted for
the medium-or high IQ, groups,
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Sherrill, J.M. The effects of differing of mathematical

word problems upon the.achievement of tenth grade students (Doctoral
/-

dissertation, The University of Texas at AUstin, 1970). Dissertation

Abstracts International,:.1971, 3L, ?427A. (University Microfilms

',No. 71-00, 191)

Using selected mathematics word pAblems froM tenth grade mathematics
texts and from the Y- and Z- Population Test Batteries of the NatiOnal Longi-
tudinal Study of Mathematical Abilities, a word problem test'was constructed_.

'Three forms of the test.were prepared and administered to three samples of

tenth graders: written word problems only (114 subjects); written word prob-
lems with accurate pictorial representations (96 sUbjecti); and written word
prpblems witirdis.torted, inaccurate pictorial represefitations (112 subjects).
,Analysis of variance indicated that success in problem solviig was affected
by the method of presentation with an apparent ranking of written pfoblems
with accurate pictures over written problems alone over written,. problems with

inaccurate pictures. However, IQ, reading ability, and previouS,mathematics
grades also influenced problem solving.
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